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SECTION h 

Of Blacks 



CHAPTER L 
Of the Procejfes for dyeing Blach 

XXTE know but very, few fubftances capa* 
^ ^ ble of affording by themfelves a perma- 
nent blackj and thefe have been tried only on 
linen and cotton; The juice of the calhew- 
nut, or anacardium of India^ communicates a 
black colour, that will not wafh out> and even 
Vol* II. B tefifts 



2 ELEMENTS OF THE 

refifts boiling with foap or alkalis. It is ufed 
for m^f king lideti. The anacardiutn occidentale 
affords likewife a durable dye, but it is merely 
of a brownifh colour. 

The j vice of the tmcodendron produces nearly 
the fame effe6l. That of the ftalks of the hop- 
plant gives a very durable brownifh red colour. 
The juice of the floe aflbnh a pale tint of a 
brownifh hue, which becomes deeper after 
having been repeatedly wafhed with foap, and 
afterwards wetted with a fdiution of alkali* 
On boiling floes, their juice becomes red, and 
the red tinge, whidi in ihat ftate it imparts 
to linen, is converted by wafhing with foap 
into a blueifh colour of fome durability *. 

According to Linnaeus ^ the juice of the ber- 
ries of the aEl^eafpicata or erijlophoriana affords 
a black ink with alum ; and that of the berries 
of the mpetrum procumbens, or erica baccifera 
nigra^ a black colour inclining to purple when 
alum is mixed with it. 

In the Brafils there grows a tree called by 
botanifls pomifera indica tinHoria^ or fiempd 
americana, the berries and leaves of which 
afford a blue black that refifts the zQion of 
foap. 

• Lems's Millofophica! Commerce of Arcs. tol. ii* 
^ Amsttiitfttes aeftdemkad. 

The 



Th€ methods of obtaining a Mack colour 
which I have juft recounted, cannot be em- 
ployed in dyeing, becaufe the fubftances from 
which it is procured are not to be gathered 
m fufficient quantity to fupply the demands 
of the art, and the black which they afford 
id by no means comparable to that formed in 
the common proceffes of the dye-houfe. A I! 
Mack colours, therefore, are the effefts of com- 
bination. To produxre them, the black par- 
ticles formed by the union of the aftringent 
principle with the oxyd of iron held in folu- 
tion by an acid, are fixed on the fluff. 

What I have already faid on the aftringent 
property, and the manner in which aftringentsf 
aft on the oxyd of iron, and combine with 
it, to form black particles, in the fifth chapter 
of thi^ firft feftion of the former volume may 
be referred to : but it is to be obferved, that 
when the particles are precipitated from the 
mixture of an aftringent and a folution of iron, 
they have only a blue colouf; if they be then 
left expofed to the air, and moiftened ^ith wa- 
ter, their colotnr grows deeper, but ftill the 
blue is diftinguilhaWe in it. The fluff itfelf 
then contributes to increafe the intenfity of the 
black, whether it be, that in this flate of com- 
bination, it undergoes a flight combuftion, or 

fi 2 that 
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that the colouring particles undergo a further 
degree of combuftion from prefenting a larger 
furface to the air: for without the aftion of 
the air a fine black cannot be obtained, on 
which account, the operations about to be de- 
fcribed are performed at different intervals, 
during which the fluff is taken out of the bath, 
that it may be expofed to the air. I have afcer- 
tained, that black fluffs placed in contaft with 
pure air diminifjl its volume, and of courfe ab- 
forb a certain quantity of it. 

According to the procefs defcribed by Hel- 
lot ', woollen cloth to be dyed black, ought to 
have received the deepefl blue tint, or mazarin 
blue, to have been wafhed in the river as 
foon as taken out of the vat, and afterwards 
cleanfed at the fulling-mill. 

For a hundred pounds of fluff, ten pounds 
of logwood, and ten pounds of aleppo galls 
powdered, are put into a bag^ and boiled for 
twelve hours in a middle fized copper, with 
a fufficient quantity of water. One third of 
this bath is put into another copper with two 
pounds of verdegris, and into this the fluff 
is put, flirring it continually for two hours, 
obfcfv^ijig to keep the bath very hot without 

*; L'art de la T^i^tore ca Laine, $ce. •,...• ' 

•■ ■ :. letting 
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letting it boil. The ftufF rs then taken out, 
and a portion of the bathqqual to the former, 
is put into the copper with eight pounds of 
vitriol or fulphat of iron. The fire is now to 
be diminifhed, and the bath fuffered to cool 
for half an hour, whilft the vitriol diflblves; 
when the fluff is again put in, moved about 
well for an hour, and then taken out to air. 
Laflly, the remainder of the bath is added^ 
taking care, that the bag be well preffed out. 
Fifteen or twenty pounds of fumach are now 
put in, and the bath is made to give one boil, 
which is immediately flopped with a little cold 
water : two pounds more of fulphat of iron 
are added, and the fluff is kept another hour. 
The fluff is now.wafhed, aired, and again put 
into the copper,' cohflantly flirring it for an 
hour: it is then carried to the river, well 
waflied, and fulled. When the water comes 
off clear, another bath is prepared with weld, 
which is made to boil for a moment, and after 
being cooled, the fluff is paffed through it, to 
foften it, and render the black more firm. In 
this manner a very beautiful black is obtained, 
without making the fluff too harfli. 

In general more fimple proceffes are. cm- 
plpyed. Thus blue cloth is mprely boiled in 
g bath of galls for two hour^j it is then.k^pt 

B 3 two 
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two hours in the bath of logwood and fulpbat 
of iron, without boiling ; and afterwards wafhed 
and fulled. 

Mn Hellot ha^ found the following method 
anfwer. For fifteen ells of deep blue clodi, 
a bath is to be made with a pound and half of 
yellow wood, five pounds of logwood, and ten 
pounds of fumach. After having boiled the 
cloth in this for three hcMirs, it is taken out, 
ten pounds of fulphat of iron are put into the 
copper, and the cloth is kept in it two hours 
longer : it is then aired, put into the bath again 
for another hour, and afterwards wafhed and 
ftlled. This black is lefs velvety than that 
of the procefs firft defcribed. The fame gen- 
tleman has found by experience, that the mad- 
4iering prefcribed by the ancient regulation 
tends only to give a reddifh cafl to the black, 
which is much more beautiful and velvety with- 
out madder. 

Black may be dyed without a blue ground, 
and this is done for fluffs of tow price. In this 
cafe a root colour ground is firft given them, dbat 
is, they are dyed fawn colour with green walnut- 
peels, or the root of the walnut-tree ; they are 
then blackened as diirefled above, or in fome 
other manner ; for it is obvious, that black may 
be obtained by vamus pioceffes. 

Logwood 
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Logwood increafes the bes^uty of the black 
dye ; but the quantity of galls nuty be dimi* 
niihcd by increafing that of the fumadi» which 
indeed may be ufed altogether iaftead of thein^ 
as is done in fome eminent manufaSorics. 

The proportioBs moft generally adopted by 
the engliih dyers are^ according to Lewis, for 
a hundred pounds of woollen cloth, dyed firft 
a deep Mue, about five pounds of fulphat of 
iron, five pounds of galls^ and thirty of 
logwood* They begin with galling the cloth» 
and then pafs it throu^ the dccodion of log- 
wood, to which the fiilphat of iron has been 
added* 

When the doth is completely dyed, it is 
vafiied in a rivm-, and fulled till the water 
conies off clear and colourlefs. Some recom- 
Mend fine cloths to be fuUed with foap-fuds : 
but tfab operation requires an experienced 
workman, to cleanfe the cloth perfc£Uy of the 
ibap. Many advifc^ . to give the doth a dip 
in a bath of weld, when it conies from the 
fulling'4iiill, which they fay (bftens it, and at 
die (kme time fixes the black. Lewis fays, 
(hai the weld baih is locally utelefs \v4ien the 
cloth has been treated with (bap-fuds, though 
in other calcs it may be of advantage : he does 
jiot, however, aicribe iu e&6U to any quality 

B 4 of 
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of the weld, but to the alkali with which the 
dyers commonly prepare its decoftion. Yet 
the weld itfelf may aft by diflblving the black 
particles which are not fixed in the cloth by 
its attraftioti for them. 

It is faid in the Stockholm Tranfaftions for 
1753, th^i uva urjiy gathered in autumn, and 
carefully dried fo that the leaves may remain 
green, may be employed inftead of galls. The 
method there direfled is to boil a hundred 
pounds of wool, with fixteen of fulphat of iron 
and eight of tartar, for two hours. The next 
day the cloth is tq be rinfed as after aluming. 
A hundred and fifty pounds of uva urfi are 
then to be boiled in water for two hours, and 
after being taken out, a little madder is to be 
added to the liquor, at the fame time putting 
in the cloth, which is to remain there an hour 
and half, or an hour and three quarters, afi:er 
which it is to be rinfed in water. Lewis ob- 
fervcs, that this procefs gives a pretty good 
black to blue cloth, but to white only a deep 
brown, and that the madder and tartar are 
ufelefs. The uva urfi precipitates the fulphat 
pf iron in large black grains, which diffufe 
fheipfelyes through the water. 

In dyeing filk black, different operations are 
fp )}? 4^|lipguifheid : hoilinj^ the filk, :^galling it, 

the 
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the preparation of the bath, the operation of 
dyeing, and foftening the black. 

Silk, as has been obferved in the preceding 
volume, contains naturally a fubftance called 
its gum, which gives it that ftifFnefs and elallU 
city obferved in its natural ftate. This fub- 
ftance does not increafe the ftrength of the (ilk, 
which is then called raw ; on the contrary, it 
renders it more liable to wear out from the 
ftiffhefs it imparts to it: and though raw filk 
takes a black colour with more facility, than 
filk which has been fcoured or divcfted of its 
^um, that black is much lefs perfeft with relpeft 
to intenfity, and rcfifts the reaftives calcu- 
lated to diffolve the colouring matter much lefe 
powerfully. 

To cleanfe filk intended to be dyed black, 
it is commonly boiled four or five hours, with 
a fifth of its weight of white foap, after which 
it is beetled, and carefully wafhed. 

For galling the filk, nearly three fourths of 
its weight of galls are boiled for three or four 
hours : but as aleppo galls are dear, a greater 
or lefs portion of white galls, or even of aa 
inferior kind called berry or apple galls, is 
mixed with them. The proportion commonly 
ufed at Paris is two parts of aleppo gall,s to 
eight or ten of berry galls. After the boiling, 
Q tlic 
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the liquor is left at reft about two faourip that 
the galls may fubfide : the fiik is put into the 
bath, and left there from twelve to thirty-fix 
hours : it is then taken out^ and waihed in the 
river. 

Silk being capable of combining with more 
or lefs of the aftringent principle, whence its 
weight receives a confiderable augmentation, 
not from the weight of the aftringent principle 
alone, but alfo from that of the colouring mat^ 
ter, which fixes in it in proportion to the quan- 
tity of the aftringent principle combined with 
it, the procefles for dyeing it are varied, ac- 
cording as the operator is defirous of render* 
ing the filk more or lefs weighty. Thi^ re- 
quires fome explanation. 

Silks are fold in two different ways; by 
weight, and by meafure. This formerly diftin- 
guilhed the filk trade of Lyons fnom that of 
Tours; filks being fold at the foimer place 
by meafure, at the latter by weight* It was 
the intereft, therefore, of the manufa£hirer of 
Tours to increafe the weight, and of the manu- 
fafiurer of Lyons to be fparing of his ingre- 
dients. Hence the diftindion of light black 
and heavy black. At prefent both methods of 
dyeing are followed at Lyons, as filks are fold 
there in both ways. 

A pound 
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A pound of filk lofes nearly one fourth of 
it5 weight in the boiling (cuite) when com« 
l^te ; and it recovers in the light black, and 
the galling which precedes it, an ounce and 
half, or two ounces ; fo that the original pouftd 
is reduced to about fourteen ounces: but in 
the heavy black this lame pound is increafed 
in weight to twenty or twenty-two ounces, or 
even more, fo that the buyer, deceived by the 
low price at which it is offered him, pays in 
every pound for feveral ounces of a fubftance 
which is not merely ufelefs, but is even in- 
jurious to die beauty of the colour and the 
firength of the ftuffl The dyers of Tours, 
who deal with that honefty which renders trade 
honourable, and is the chief fupport of credit, 
raife the originsd pound to fifteen or fixteen 
ounces only. The black which is greatly over- 
charged, is ftyled englilh black, as it is pre- 
tended to have come from England. As the 
black which is much over-charged is never of 
a fine colour, it is generally employed for the 
woof, and covered with a warp of a fine black. 

The difference of the procefs for obtaining 
heavy black confifts in leaving the filk a longer 
time in the gall-liquor, in repeating the galling, 
and dipping the filk in the dye a greater num- 
ber of times, leaving it in this alfo a confider- 

able 
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able while. The ^firft gatling is commonly 
performed with galls which had been already 
ufed, frefh ones being taken for the fecond. 
But this method would be infufBcient to give 
fo great a furcharge as we find in the englifti 
black. For this, the filk is galled raw, and 
afterwards rendered fupple by wringing with 
the pin. 

Silk-dyers preferve a vat for the black, and 
its compofition, greatly overcharged, varies in 
different dye-houfes. Thcfe vats have com- 
monly been fet for many years, and when the 
black dye is exhaufted, it is renewed by what 
is cabled a brevet. When the grounds which 
accumulate in them become too confiderable 
in quantity they are taken out, fo that after a 
time nothing remains of feveral of the ingre- 
dients which compofed the original bath, but 
which are not ufed in the brevet. The de- 
fcription of a bath and brevet of this kind may 
be feen in Macquer "*. In this procefs there 
are feeds of fenugreek, fleawort, cummin, co- 
locynth, buckthorn berries, agaric, nitre, am- 
moniacal muriat, fal gem, litharge, antimony, 
lead ore, orpiment, corrofive muriat of mer- 
cury, &c. Macquer confeffes, that many of 

* Art dc la Tdnture en Soie. 

thefe 
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ihefe ingredients are ufelefs ; in faft, feveral 
of them are no longer employed : but the 
compofitions of every country, ;ind indeed of 
eyery dye-houfe, differ. . ■ * 

Iron filings are generally added to the dye 
bath ; but fome dyers, particularly at Tours, 
u/e in its ftead the powder found in the troughs 
of cutlers grindftone's *. The aSion of this 
powder depends ptdb9L\A,y W At particles of 
iron it contains, which are in a Hate of ex- 
treme divifion. 

Whilft the filk is preparing for dyeing the 
bath is heated, taking care to ftir it occafionlly, 
that the grounds which fall to the bottom may 
not acquire .too much heat. This bath ought 
never to be heated fo far as to boil. Gum and 
folution of iron are added in greater or lefs 
proportions, stccprding to the different pro- 
ceffes, and wh^if^if.. i$ judged that the gum is 
diffolved, and the bath is near boiling, it is 
left to fettle for about an hour. The filk is 
then. dipped into it, being, in general, firft 
divided into three parts, each of which is put 
into the bath fucceffively. Each part is wrung 
gendy three times, and hung up to air afte?: 

« This is known among our workmen by the name oF 

Sli/^fe^ T. 
■ -' <...♦•■ 

• f; " each 

• * -, • 
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cacb vringing. The puqM>fe of this operation 
is to fqueeze om the liqoor with whkh the filk 
is impregnated, and which is exhaiifted» that it 
may imbibe frefli, and more efpecially to expoTe 
the filk to the adion of the air, which renders 
the Mack deeper. 

After each portion of the filk has had three 
wringing^, it is neceflary to heat the bath 
anew, putting in gum and fcilphac of iron as 
the firft time ; and the operation performed in 
the interval between two heatings, is csdied a 
Jlrt (un feu)- The light black has only two 
fires; but the heavy requires three, and for 
this the filk is fuffered to remain in the bath 
about twelve hours after the laft fire. Sixty 
pounds of filk, termed a copper, are commonly 
dyed at one operation. If only half that 
quantity be dyed, one fire is fufficient for the 
light black. 

When the operation of dyeing is fini&ed, 
fome cold water is put into a back, and in 
this the filk is rinfed (difbrod^) by turning or 
fliaking over. 

Silk, when taken out of the black dye is 
extremely harfh. The operation by which it 
is deprived of this quality is ftyled Joftening. 
For this purpofe a folution of four or five 
pounds of foap to every hundred pounds of 

filk. 
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filk, is poured thrqugfa a cloth into a btrgc 
veffet of water : being well mixed, the filk is 
put in and left about a quarter of an hoar, 
after which it is wrung out and dried. 

To dye raw (ilk, it is galled cold in the gall 
bath which has sHrtddy been ufed for fcooring 
fiik« Silk with the natural^ yellow hue is {mtc- 
ferred for this pmrpofe* It muft be remarked, 
that if yon would preferre a part of the gom 
of the filk, and afterwards (often it, the galling 
Iboold be performed in a warm bath as ufoal : 
bat here^ where it u intended to preferve the 
whole of the gum, and the elafticity which it 
commmicates to the filk, the galling is per« 
formed cold. If the gall liquor be weak, the 
filk is left in it for (eveiul days. 

The filk tho8 prepared and wafbed, readily 
takes the black dye, and the rinfings, to which 
fulphat of iron may be added, fuffices to com- 
municate it. This dyeing is performed cold ; 
hut it nequifes more or lefs time according to 
the ftrengtb of the rinfings. Sometimes three 
or four days are neceflary ; after which it is' 
vafiied^ giving it one or two beetlings, and is 
dried without wringing, that it may not be 
feftened. 

Raw filk may be dyed more fpeedily by turning 

or ftiakstig.it over in the cold bath after galling, 

and 
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and airing it, repeating thefe operations a fevr 
times ; after which it is to be waihed and dried 
as above. 

Macquer defcribes a more fimple procefs 
for the black, with which they dye velvet at 
Genoa, and he fays, that this procefs rendered 
even dill more fimple has fucceeded com- 
pletely at Tours. It is as follows. 

For a hundred pounds of filk, twenty 
pounds of aleppo galls in powder are to be 
boiled an hour in a fufficient quantity of water* 
The bath is then left to fettle till all the galU 
have fallen to the bottom, when they are taken 
out, and two pounds and a half of englifli vi- 
triol, twelve pounds of iron filings, and twenty 
pounds of gum coUefted from the trees of the 
country, are put into a copper cullender with 
two handles, and immerfed in the bath. The 
cullender is fupported by flicks, fo as not to 
touch the bottom, and an hour is allowed for 
diffolving the gum, which is occafionally ftir- 
red. If at the end of the hour any gum 
remain in the cullender, it is a proof, that the 
bath which contains two hogfheads (deux muids) 
has acquired as much as is neceffary : if, on 
the contrary, all the gum be diffolved, three 
or four pounds more may be added. The 
cullender is lUU left in the copper, taking it 

out 
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out only whilft dyeing, and putting it in again^ 
as fpon as that operation is over. The copper 
muft be kept hot the whole time, but without 
boiling. Th^ filk is galled with one third of 
aleppo galls, leaving it in the liquor fix hours 
the firft time, . and twelve hours the fecond. 
The reft of the procefs is condufted in the 

, common way. 

Lewis fays, that he has tried this procefs 

^ in the fmall way, and by adding niore and 

. more fulphat of iron, and repeating the im- 
meriions of the filk a great number of times, 

, he has at length obtained a fine black. 

In faft, the fulphat of iron appears to be 

• • • • * 

in too fmall proportion in the procefs defcribed 
by Macquer, and inconveniences were no 
- doubt found to attend it, as it is no longer 
^ followed at Tours. Lewis thinks that the gum 
is ufelefs, and that it is all carried off in wafti- 
ing the filk : but it is probable, that if he had 
continued to dye in the fame bath, he would 
have found it contribute to keep it up. The 
quantity above direfled appears, however, to 
be exceflive. : If the quantity of gum be 
leflened, it would be particularly iifeful to add 
the fulphat of iron in feparate portions after 
each fire. 

Vol. II. C Lewis 
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Lewis remarks alfo, that though white fiflc 
may be dyed a good blacky without ufing either 
logwood or verdegris, the addition of thofe 
two ingredients contributes greatly to improve 
the colour in filk as well as in wool. 

The quantity of galls ufed in dyeing filk 
black renders it very expenfive, a^ their price 
has been confiderably raifed. It is of confc- 
quence therefore, to find fome method of 
leflening their quantity. The following pro- 
cefs is taken from a memoir of Mr. Angles^ 
who was a competitor for the prize propofed 
in 1776 by the academy of Lyons, of which 
this was the objeft. 

Silk carefully boiled (cuite) and waffied in 
the river, is to be immerfed in a ftrong decoc- 
tion of green walnut peels, and left in it till 
the colour of the bath is exhaufted. It is then 
taken out, (lightly rung with the pin, dried, 
and wafhed in the river. The decoftion of 
walnut peels is made by boiling a full quarter 
of an hour, when it is taken from the fire, 
and fufFered to fubfide before dipping the filk, 
which has been previoufly immerfed in warm 
water. A blue ground is next given by means 
of logwood and verdegris. For every pound 
of filk, an ounce of verdegris is diflblved in 
cold water, the filk is left in this folution two 

hours^ 
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hoUrs^ it is then dipped in a ftrong deco£lion 
t)( logwood, wrung out (lightly, ^d dried 
before it is wafhed at the riven For light 
blacks, galling may be altogether omitted ; 
but to obtain a heavy . black, half a pound 
of galls muft be ufed for every pound of 
filk. 

To prepare the bath, two pounds of galls 
and three of fumach are macerated in twenty- 
five gallons of water ovfer a flow fire, for 
twelve hours. After {training, three pounds 
of fulphat of iron and as much gum arabic 
are diiTolved in it. In this folution the filk 
is dipped at two different times, leaving it in 
two hours each time, taking care to air it after 
the firft dipping, and to dry it before giving 
the feqond fire, when it is to be again aired 
and dried : it is then beetled twice at the 
river ; after which a third fire is given it, in 
the fame manner as before, except that it is 
left in the bath four or five hours. When 
drained and dried^ it is again beetled twice at 
the river. Care muft be taken, that the heat 
during the operation do not exceed the mean 
term between freezing and boiling water, or 
forty degrees of Reaumur's thermometer (122 
degrees Farhenheit) ; and before the laft two 

C 2 fi.es. 
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fires, balf a poand of fal{diat of inm and as 
mncfa 91m an^c muft be added. 

. For. remoriDg die harfhneis filk acquires 
£rcHn die black dyCt Mr. Angles prefers the 
decodion of weld to the fbkmon of foap. 

Mr. Angles fays, that if filk be dyed blue 
vith indigo previous to its being dipped for 
black, it will take only a mealy black, but 
chat a relvety black will be obtained if it be 
prepared with logwood aifd yerdegris. He 
iays alfo^ that green walnut peels foften the 
filk. Thoilgh a fine black may be procured 
from green walnut peels, and the bath above 
defcribed, he notwithftanding adds logwood 
and verdegris^ that he may not be obliged to 
ufe a large quantity of fulphat of iron, which 
weakens the filk too much. L^yy he thinks, 
that galls ferve only to give the filk weight, 
and that ftimach is fufficient for the dye. 

Linen and cotton do not eafily take a black 
of any intenfity that will refift foaqp^ fo that to 
dye them black, particular procefles are pe- 
ceflary, and hitherto few dyes have been found 
to give fatisfa&ion. 

For dyeing cotton and lipen black, a folu- 
tion of iron is ufed which is kept in a ca£k, 
called the Hack cajk. This folution is prepa- 
red with vinegar or finall beer, or fmall wine 

made 
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, 

made from the grapes after they have been 
prcfled by adding water 'to them, "which is^ 
fdured with rye'iheal, or fome other ingredient^ 
in order to procure an acid liquid at a- "low' 
price. Pieces' of old iron are thrown 'into 
this liquor, which is left to ft and till wanted, 
biit never ufed iii lefs than fix-^eeks Of* two 
months. To this bath aftringents are frequently 
addedi, particularly the decoftion of alder bairk, 
which of itfelf has the property of diflblving ar 
confiderable porti6n of* dxyd of iron.- • ' • ' v 

Mr.le Piiettr d'Apligny defcribes« the me- 
thod followed at Rouen,- fbr dyeing linen* and 
cotton threads. They are ftrft dyed Cky blue 
in the vat, then wrung out and dritd. They 
are next galled^ ^fiog four' ounces of galls 
to every pound of 'thread, and leaving them 
twenty-four hbuifs ih the g^ll liquor, -after which 
they are writing o\it ind dried again. ' 
'' About five (Juarts of the liquor of the black 
calk for every pound, are then poured into a 
tub, in which the thread is worked with the 
hand pound by pound about a quarter of an 
fiour, when it is wrung out and aired. This 
operation is repeated twice, adding each time 
i ffeffi quantity of the black bath, which ought 



.' I 
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to be carefully fcummed. After this it is again 
aired, wrung out, waflied at the river to cleanfe 
it well, and dried. 

When this thread is to be dyed, a pound of 
alder bark for every pound of thread is boiled 
for an hour in a fufficient quantity of water. 
About half the bath that ferved for the galling, 
and half as much fumach as alder bark are 
then added, and the whole boiled together for 
two hours, and then ftrained through a fieve. 
When the liquor is cold the thread is put into 
it on the fticks, and worked pound by pound, 
airing it from time to time : it is then let down 
into the bath again, left in it twenty-four 
hours, wrung out, and dried. 

To foften this thread when it is dry, it is 
cuftomary to foak and work it in the remains 
of a weld bath that has been ufed for other 
colours, adding to it a little logwood. From 
this it is taken out and wrung, and inftantly 
put into a tub of warm water, into which has 
been poured an ounce of olive oil for every 
pound of thread. , Laftly, it is wrung out ^d 
dried. 

For printing cottons blacky a folution of iron 
in acetous acid is ufed, and the ftufF is - dipped 
in the madder bath, Mr. le Pileur d'Apligny 
defcribes a procefs in which he employs mad^ 

der 
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der alfo, for giving linen and cotton thread a 
black colour^ which he fpeaks of as very fine 
and durable. 

The thread is firft to be fcoured as ufual^ 
galled, then alumed, and afterwards dipped in 
the weld bath. When taken out of this bath, 
it is to be dyed in a decoftion of logwood, to 
which a quarter of a pound of fulphat of 
copper has been added for every pound of 
thread. After this, it is to be wafhed ii> the 
river, and wrung feveral times, but not too 
hard. Finally, it is dyed in a madder bath, in 
the proportion of half a pound to each pound 
of thread. That the black may not be liable 
to be difcharged, the thread muft be dipped in 
a bath of foap-fuds. 

The method followed at Manchefter is thu 
defcribed by Mr. Wilfon «. A galling is made 
with galls or fumach, after which the ftufF 
is dyed with the liquor of the bath, confifting 
of a folution of iron in vegetable acid, fre- 
quently compofed of alder bark and iron, and 
then dipped in a decoftion of logwood with a 
little verdegris. This procefs is repeated till 
a deep black is pbtainei It is n^eceflary to 
walh and dry after each operation. 

s An eflsiy on light and polQurs^ ^nd what the colouring 
matters are, $hat dye cotton and linen* 

C 4 Mr. 
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Mr. Guhliche defcribes a folution of iron^ 
on which he bellows great encomiums ^ He 
direfts a pound of rice to be boiled in twelve' 
or fifteen quarts (mejures) of water, till it is 
wholly diffolved ; into this folution is to be 
thrown as much old iron made red hot, as will 
come half way up to the furface of the liquon 
This is to be done in a vat expofed under 
cover to the air and light at leaft a week. 
An equal quantity of red hot iron is thrown 
into as much warm vinegar as there was folu- 
tion of rice, in another veflel, and in like 
manner expofed to the air and light. After 
fome days the contents of the two veflels are 
to be mixed together, and this mixture is to 
be left a week expofed to the open air. The 
liquor is then to be decanted, and kept in a 
clofe veffel for ufe. 

The author fays, that for dyeing lihen itiA 
cotton, nothing more is neceffary than to leave 
them in this liquor, till they have acquired a 
fufficient black, which will not require above 
twenty-four hours at moft : that if the liquot 
do not contain enough of ferruginous particles; 
the ftuff, after being taken out, muft be put 
into a frefti portion of liquor: that, though 

> VolUbiiidiges Ftrbe and Blaichbuch, &c band. ii. 

^ it 
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it appear only of a blackifh gray, it produces 
the fined and moft permanent black : and that 
it may be advantageoufly fubftituted inftead of 
fulphat of iron for filk and wool, which only 
require to be dipped in a decoftion of logwood 
when taken out of the batb^ to give them a 
l)eautifu] black. 

The numerous experiments of Mr. Beunie 
have led to the refults which I am about to lay 
before the reader, beginning with the prepa- 
rations ufed by him in the two procefles which 
he defcribes. 

1. Neutralized Alum. 

Diflblve ten pounds of powdered alum in 
fourteen gallons of well-water: diflblve alfo 
ten ounces of pot-afh in ten quarts of well- 
water : let the latter folution ftand fome time 
to fettle, and when it is clear, pour it into the 
former, ftirring it conftantly. 

2.^ Liquor of Brajil-Wood. 

Boil twenty-five pounds of brafil-wood in 

fifty quarts of well-water for one hour : ftrain 

the decoftion through a fieve, or linen cloth : 

put fifty quarts more of well-water to the refi- 

duunqi; and boil it again : drain this liquor, and 

put it into a caik with the former. 

3. Infufion 
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3. Infujion of Galls. 

Infufe four pounds of galls grofsly powdered 
in fifty quarts of warm water. More galls 
might be ufed, which would render the liquor 
better. 

4. Solution of Iron. 

Put into a calk fifty gallons of good vine- 
gar, fifteen pounds of iron filings, twenty-five 
pounds of old iron, and three pounds of com- 
mon fait : draw off the vinegar occafionally, 
and pour it into the cafk again. This folution 
will be fit for ufp in a month, but the older 
it is, the better, 

5. Another Liquor of Galls. 

Boil a hundred pounds of oak faw-duft, or 
fmall chips of oak, not lixiviated, in a hundred 
gallons of well-water, for two hours : prefs out 
thejiquor and boil in it ten pounds of galls, 
and twenty-five pounds of logwood : ftrain 
and keep for ufe. This bath is the better 
for keeping. 

Procefs for fne Goods. 

Give your ftuflF an indigo ground, as deep 
poffible in the warm vat ; then dip into 

No. 
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No. 1, wringing it a little, that the alum may 
penetrate it, and dry it in the fhade. After 
this, foak it two hours, and rinfe it welL 
When it is half dry, boil it half an hour in 
No. 2, adding a quarter of an ounce of ver- 
degris, rinfe it, and wring it well. It will now 
be a deep purple. When it is dry, foak it an 
hour in No. 3, taking care not to let it boil : 
take it out, and in a few hours put it again into 
No. 3, and afterwards into No. 4. Dry it, and 
then rinfe it till the water comes off clear. 

Procefs for low-priced Goods. 

Dip your thread or cotton in No. 1, as 
above ; then boil it in No. 2, with fome ver- 
degris ; dip it next in No. 5, and laftly in 
No. 4, obferving the direftions given above. 

It is ufeful on many occafions to give linen 
a print capable of refilling the a6lion of foap 
or ley, to ferve as a mark. Of all the me- 
thods that have been tried, that ufed in England 
appears to be the mod effeflual. A folution of 
filver i3 diluted with diftilled water : in this a 
little gum is diffolved : the epd of the cloth on 
which the mark is to be impreffed, is impreg- 
nated with a folution of ifinglafs, and on this 
the gumnay folution of filver is applied. This 
mark foon grows black. 

CHAP, 
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CHAP. IL 
OhJiTZ^kms M tie Prxejfesfsr Dfea^ BSuL, 

IT 2ppc2is^ from the preceding defcripdoos 
of the proccflbs^ that experience has tanghf^ 
that they fliotiid Tarjr according to the nature 
of the ftuffs to be dyed. I Ihall now endea* 
vour to afcertain the circumSances which muft 
occafion a variation in the procefles^ bv re- 
curring to the theory laid down in the chapter 
on aftringents^ and (inne obfervations inferted 
in this iettioD. 

The dyeing of wool is the moft eafy ; wool 
having a greater attraftion for the black par- 
ticles than filk or cotton : yet particular atten- 
tion is neceflary to obtain a deep blacky which 
may be permanent, and poflefied of the luftre 
pectiliar to that colour. 

All aftringents are capable of ftriking a black 
on wool : but the black ftruck with oak bark 
is not fo durable as that ftruck with galls, 
though it is equally deep^ if a fu£Eicient quan- 
tity of the bark be employed. 
' Aftringents differ from one another chiefly 
by the permanency of the black they produce, 

and 
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and the quantity of the aftringent principle they 
contain. To produce an equal intenfity of 
colour, the quantity ufed ought to be in pro- 
portion to the quantity of their aftringent prin- 
ciple. Logwood will not of itfelf ftrike' a 
deep and lafting blacJk, but in conjunftion with 
galls, or fumach, it adds luftre to the colour. 
Of all the aftringents we know, fumach ap- 
proaches neareft to galls, with regard to the 
quality of the black it gives ; and it appears 
to be even equal to them in that refpeft, but 
it does not contain fo large a proportion of the 
aftringent principle. 

The proper quantity of vitriol or fulphat of 
iron, feenis to be that which anfwers to the 
quantity of the afl;ringent principle, fo that 
the whole of the iron be precipitated by the 
aftringent, and the whole of the aftringent 
taken up by its combination with the iron: 
but; as it is imprafticable to hit this point with 
. precifion, it is better, that the fulphat of iron 
fliould be predominant, becaufe the aftringent 
principle when it is fuperabundant, oppofes the 
precipitation of the black colouring particles, 
and even pofieiTes the property of diflblving 
them. 

This property of the aftringent principle is 
fo a&ive, that if a pattern of black clotli be 

boiled 
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boiled with galls, it will be reduced to a gray t 
and it has been feen, in the chapter on aftriii- 
gents, that the (irft black particles formed on 
mixing a folution of fulphat of iron with an 
. infufion of galls were rcdiffolved by the latter- 
This ferves to explain an obfervation of Lewis, 
that if cloth be repeatedly dipped in the colour- 
ing bath after it has taken a good black, in- 
ftead of the colour being heightened, it will be 
weakened, and become brownifli, and that too 
great a quantity of ingredients will produce the 
fame e(fe3 ; but in this the difengaged fulphuric 
acid concurs, as will be fliewn. 

Hence it follows, that when fumach is ufed 
* inftead of galls the proportion muft be in- 
. creafed, without increafing that of the fulphat 
of iron, taking into the calculation the log- 
wood that is ufed with it. 

To obtain a fine black, it is of advantage to 
give the cloth a blue ground, as then a lefs 
quantity of the ingredients will be required to 
produce a deep tint, and confequently there 
will be lefs vitriol decompofed by the aftrin- 
gent particles. Now by this decompofition 
the fulphuric acid is difengaged; and if it 
ha|)pen to be concentrated to a certain degree, 
it afts upon the ftufF, diminifhes its foftnefs, 
and weakens it. It may even rediflblve the 

black 
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black particles wliich were fixed in it, or 
father prevent them from fixing in fufficient 
quantity. 

A ground of any other dark colour may be 
given, particularly fawn colour, but then the 
black will not be fo fine. 

In dyeing black, it is good to ufe a little 
verdegris; the oxyd of copper which it con- 
tains in greater or lefs quantity, favouring the 
precipitation of the black particles by com- 
bining with the fulphuric acid. Probably that 
part of the verdegris which is in the ftate of 
acetite of copper ' is ferviceable in the fame 
way, the oxyd of copper combining with the 
fulphuric acid, whilft the acetous acid is dif- 
engaged and afiumes its place : but the acetous 
acid does not a6t upon the black particles. 
It appears from the experiments of Mr. Cl^gg, 
that the place of verdegris may be fupplied by 
oxyd of copper precipitated from fulphat of 
copper, or blue vitriol ; and no doubt any 
other oxyd of copper would do equally well. 

The proceffes "employed for dyeing wool 
would give only a rufty black to.filk, as Lewis 
has obferved. Let us examine the difference* 
which diftinguifli the proceffes employed in 
dyeing filk. 

• See the chapter oh Verdegris, part i« 

Silk 
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Silk is much lefs difpofed than wool to com- 
bine with the black colouring particles; and 
its union with them is much weaker, for the 
mineral acids, tartar, and alum, feparate them 
much more eafily from filk than from wool. 

On the other hand, filk is much more dif- 
pofed to combine with the aftringent principle 
than' wool. I have found by experience, that 
filk gains double the weight acquired by .wool in 
the fame galling. Some obfervations that I 
have made on this fubjeO: will not herq.be 
mifplaced. Silk galled with white galls ac- 
quired more weight than filk galled with black: 
but an equal weight of the latter .produced 
with fulphat of iron one fifth more- of bl^ck 
precipitate, and filk treated >, with f, tb^f<^ .g^ls 
gained in the dye-bath or J?^/, an incro^ifoof 
weight that compenfated the deficiency; ; of 
weight in the galling. Silk treated with, a 
quantity of fumach double that of the g^He was 
not fo much increafed in weighty but it ac- 
quired a little nwre in the bath, fo. that .the 
ultimate difierence of weight .was inconfider- 
able. 

It muft' be remembered, that the aftriogpnt 
has fuch an attra6tion for the black particles^ 
as in a certain degree to take them from f he 
wool with which they were combined. Hence 

It 
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it may be conceived how the aftringent com- 
bined with a ftufiF, communicates to it not only 
the property of decompofing falts of iron to 
feize on their oxyd, but alfo of combining with 
the black particles already formed. 

Silk, then, which has little attradion for the 
black particles, and much more for the aftrin- 
gent, ought to be firft galled, which imparts 
to it the property of combining with the black 
particles. But though we may begin the dyeing 
of wool alfo by galling, this preliminary opera- 
tion maybe confidered as at leaft ufelefs, fince 
the mixture of the aftringent with the fulpbat 
of iron will give it at once a fine black. 

The flight difpofition of the black particles 
to fix on filk explains the compofition of the 
bath employed* This compofition is by no 
means uniform. I have compared feveral re- 
ceipts, and have found them fo different, and 
all of them fp complex, that I could make 
choice of none : but it appeared to me^ that 
the end attained by them in different ways was 
to make a bath, in which the black particles 
very abundant and near together, fhould not 
be retained by an acid, and fhould be held but 
weakly by tjie liquor. Hence ift, the ufe of* 
litharge, verdegris, and iron filings put into 
the bath :: ardlj^, the utility of gummy iYitf ihuci- 

VoL. II. D laginous 
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laginous fubftances, which fcrve to prevent the 
black colouring particles, that ought to remain 
fufpended in the bath, from fubfi4ing: gdly, 
the advantages of an old bath, in which the 
colouring particles are accumulated in large 
quantity, and feebly retained : for it has been 
feen, that the black particles formed by the 
mixture of fulphat of iron with an aftringent, 
are not precipitated without difficulty, when 
the liquor is not diluted with a great deal of 
water. 

This theory I have confirmed ; and the fol- 
lowing experiments have condufted me to a 
very fimple procefs. It muft be remembered, 
that operations in the fmall way require a larger 
proportion of the ingredients. 

I galled an ounce of filk with an ounce of 
nut-galls, and made a bath with 

Nut-galls one ounce. 

Logwood one ounce. 

Gum two ounces, 

Sulphat of iron, or vitriol. . .half an ounce, 
Verdegris one dram twenty-four grains ^j, 

The filk being taken out and aired, was put 
again into the bath twice, adding each time one 
dram twenty-four grains of fulphat of iron and 

^^ For a comparifon of french with engliih weights fee end. 

VffO 
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two of verdegris : after this it was dipped in 
weak foap-fuds. The black obtained by this 
procefs, was imperfeft, and inclining to violet. 

I repeated the operation with a bath com- 
pofed of the fame ingredients, but it was ex- 
pofed to the air for twenty days before it was 
ufed, and the verdegris was not put in till the 
inftant of going to dye. This time I had a 
fine deep black. 

I repeated thefe experiments fubftituting fu- 
mach inftead of galls ; but I ufed double the 
quantity of fumach, both for the galling and 
for the bath, without altering the quantities 
of the other ingredients ; and obtained an im- 
perfeft black in the firft method, but in the fe- 
cond, as fine a black as with the galls. 

This bath differs from that commonly ufed 
for hats, only in the proportions of the ingre- 
dients ; and indeed the refiduum of the hatters 
bath is employed with fuccefs for dyeing filk 
ftockings. 

It appears to me beyond a doubt, that fu- 
mach may be ufed inftead of galls for dyeing 
filk and hats, with the fimple precaution of 
taking double the quantity of fumach : an im-* 
portant objeft, particularly at prefent when 
galls bear fo high a price. 

Da To 
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To explain in a fatisfaftory manner the dif- 
ference of the proceffes employed for linen and 
cotton, to which, like filk, the black particles 
adhere but weakly, is far from eafy : though 
I have found by experience, that cotton fimply 
galled acquired only a blackifh colour in the 
procefs which gave me a fine black with filk. 
r fhall offer a few conjeftures on this fubjeft, 

I have remarked, that the folution of fulphat 
of iron forms a precipitate when left expofed 
to the air, and that the iron in this cafe ac- 
quires a greater proportion of oxygen : but 
the folution in acetous acid, or other vegetable 
acids analogous to it, does not in fimilar cir- 
cumftances form a precipitate, bm only affun^ea 
a deeper hue. Befides, thefe acids take up ai 
larger portion of iron than the fulphuric. 

On the other hand, I have obferved, that 
iron highly oxydated has a great attraftion for 
linen and cotton, producing in them fpots not 
cafily difcharged ; and that in all the pro* 
ceffes, the folution is direfted to be left a long 
time expofed to the air, and even rufty old iron 
to be chofen. 

Hence it appears to me, that the ir<»i which 
is to enter into the compofilion of the black 
particles, ought to retain more axygen to unite 
with linen and cotton^ thaa to unite with wool 

or 
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or filk : that a folution in vegetable acid, ex- 
pofed a long time to the air, poffeffes this ad- 
vantage : and that, befides, it leaves in the li- 
quor that remains on dyeing, a weak acid, which 
does not aQ: on the black particles. 

This theory I fought to confirm by the foU 
lowing experiment. I diflblved iron in nitric 
acid, precipitated it by fixed alkali, and cal- 
cined it in a crucible. In this fiate it is known 
to be fcarcely foluble in the fulphuric acid. 
With this calx I faturated vinegar as com- 
pletely as poflible, and dyed cotton, firft alumed 
and afterwards galled, with the folution frelh 
made. After this firft dyeing, I galled and 
dyed the cotton a fecond time i when it fcad 
acquired as deep a black as the cotioh to be 
met with in commerce, only it wa^s a littk 
harti. A fimilat experiment made with fii- 
mach il^ftead of galls, ufing double th^ quan- 
tity, was equally ftfccefsful. 

It is difficult to obtain a fine black on Rneft, 
^r cot^n ; but 16 comt a« near to it as may 
be, it is prc^t to give a blue ground as de^p 
a^ poffible, bccaufe then, a fmall quantity 6f 
eoldufing m.i -et is lufficient to pfodUce a 
bUck^ and perhaps the indigo itfelf coAtribiit^ 
io fix the black particles. For common bfeicfc^, 
b€>lirev€r, this \^^onkl be too 6X^«ifive^ The 

D 3 galling 
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galling is preceded by aluming, becaufe the alu- 
mine, which is thereby fixed, renders the gal- 
ling more efFeftual The place of galls, which 
bear a confiderable price, is frequently fupplied 
by oak bark, oak faw-duft, fumach, the cups 
and huCks of acorns, or other comnion aftrin- 
gents. 



CHAP. IIL 

Of Gray. 

THE Ihades of black are grays, from iBe 
deepeft to the lighteft. 
Grays may be pr -duced in two ways. In 
the firft, a decoftion is prepared from bruifed 
galls, and the vitriol is diffolved fcparately. 
A bath is made proportionate to the quantity 
of fluff to be dyed of the lighteft (hade; and 
when it is fo hot that the hand will juft bear 
it, fome of the decoftion of galls, and fome 
of the folution of vitriol, are poured in. Into 
this the wool or cloth is dipped. When it has 
attained the fhade defired, it is taken out, and 
more of the decoftion, with more of the folu- 
(iop^ i$ added to the faine bath. Jnto this mon^ 

clotl) 
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cloth is dipped, to give it a deeper (hade than 
the preceding. In the fame manner the ope- 
rator proceeds to the deepeft (hades, always 
adding fome of each of the liquors : though 
for black gray, and other deep Ihades, it is 
beft to give the cloth previoufly a blue ground 
more or lefs deep. 

The fecond method of producing gray, 
which Hellot prefers to that I have juft de- 
fcribed, becaufe in it the ftufF takes the decoc- 
tion of galls more firmly, and there is a greater 
certainty of putting no more fulphat of iron 
than is neceflary for the fhade required, con- 
fifts in boiling for two hours the proper quantity 
of galls, bruifed and enelofed in a thin linen 
bag : in this bath the cloth is to be boiled* for 
an hour, being kept ftirring, after which it is 
Caken out : a little folution of vitriol is then 
added to the fame bath, and the cloth that is 
lo have the lighted fhade is dipped in it. 
For the deeper fhades more folution ef iron 
is added. 

In either of thefe methods we may begin 
with the deepeft (hades, if we be not confined 
to patterns which muft be fuited exaftly. In 
the latter cafe each piece of ftufF fhould be 
left a longer or fhorter time, till it has acquired 
the intended (hade. 

D 4 J^ 
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Jt 13 RQt poflible to determine the proportions 
©f the ingredients, the quantity of water, and 
%\i^ time nec^ffary for all thefe operations: 
they muft be judged of by the eye. If the 
l^ath be greatly loaded with colour, the wool 
muft remain in it a lefs time : if, on the con- 
trary, the bath begins to be exhaufted, a longer 
time is required. If we find the ftufF not dark 
enough, U muft \k re-dipped a fecond, a third 
tim^i &c. if it be too dark, it muft be dipped 
into another hot bath, into which has been put 
a fms^U portion of decpftion of galls, or into 
s^ bath of foap-fuds, or of alum. If in this 
operation we go beyond the mark, the colour 
muft be darkened as before ; hut repeating 
thefe operations is prejudicial to the ftufF, fo 
that we fhould endeavour to catch the proper 
fliade at once, by taking it out of the bath 
from time to time. 

Care muft be taken that the bath do not boil, 
^nd that it be rather warm than too hot. In 
whatever manner grays are dyed, they fhould 
be immediately waftied in a large body of 
water, and the darkeft ftpuld evea be clcanfed 
with foap. 

It is frequently required to. give grays a tint 
of moi^^x colour^ a9 a nut^ agate^ or reddifh 

caft. 
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caft. In this cafe, having given a tint more 
or lefs blue according to the objefl: intended, 
the ftufF is dipped in the remains of fome 
cochineal liquor, that has ferved for dyeing 
either fcarlet or violet, adding to it galls, log- 
wood, madder, &c. they are then browned 
more or lefs deep with folution of iron. For 
the nut-gray, yellow wood and logwood are 
added to the galls, and the ftuff is dyed from 
white. 

Silk takes all grays, except black gray, 
without previous aluming. The' bath is com- 
pofed of fuftic, logwood, archil, and fulphat 
of iron. Thefc ingredients are varied accord- 
ing to the tint to be given. Thus more archil 
is employed for grays that are to have a reddifli 
caft, more fuftic for thofe that fhould incline 
to a ruffet or green, and more logwood for 
thoie that are to be of a darker gray. For 
iron gray, logwood and folution of iron only 
are ufed. 

Black gray requires aluming ; after which 
the filk is taken to the river, and then dip- 
ped in the weld bath. A part of this bath 
is thrown away, and its place fupplied with 
logwood liquor. When the filk is impreg- 
nated with this, a fufficient quantity of folu- 
Mon of iron is added, and as foon as it has 

acquired 
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acquired the proper fhade, it is wafhed an4 
wrung. 

If the gray happens to be darker than it 
ought, the filk is dipped in a folution of tartar, 
and afterwards in warm water : and if by 
thef^ means the colour be weakened too much, 
the filk is again dipped in a bath of frefh 
dye. 

Linen and cotton have a blue ground given 
them for black-gray, iron-gray, and flate-gray, 
but for no other. All the (hades require a 
galling proportionate to the gray to be pro- 
duced. Gall-baths that had before ferved for 
other purpofes are frequently ufed. 

When the thread has been galled, wrung, 
and dried, it is dipped on the flicks in a tub of 
cold water, to which is added a proper quantity 
of the bath from the black ca£k, and of a 
decoftion of logwood. The thread is worked 
in this pound by pound, wafhed, and dried. 

Mr. Pileur d'Apligny gives two other pror 
ceffes for dyeing gray, which according to him, 
produce a more permanent colour. 

1. The thread is galled, dipped in a very 
weak bath of the black cafk, and then mad- 
dered. 

2. The thread is dipped in a very hot folu- 
tion of tartar, wrung gently, and dried. It i$ 

then 
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then dyed in a decoftion of logwood. After 
this operation the thread appears black ; but, 
on working it attentively in warm foap-fuds, 
the furplus of the dye is difcharged, and it 
iremains of a pleading and durable date-gray. 



SECTION 
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SECTION II. 



Of Blue. 



CHAP. I. 

Of Indigo. 

INDIGO is a blue colouring fubftance 
extrafted from a genus of plants, known by 
the name of indigofer^ey and indigo. 

At St. Domingo, and the neighbouring co- 
lonies, two fpecies of indigofera are diftinguifh- 
cd : the true and the baftard. The firft is a 
fomewhat bufhy flirub, growing to the height 
of two or three feet : its leaves are round, 
pretty thick, fmall, and greenifh : its flowers 
refemble thofe of the pea, and are fucceeded 
by long curved pods. 

When the indigofera appears to be ripe, it is 
cutj and carried to the vats, where it is to 
undergo a fermentation, to which it is greatly 
difpofed. If it be perfeftly ripe when cut, 
the indigo it affords is of a finer colour, but 

a much 
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much Icfs in quantity, than if it be not arrived 
at a ftatc of maturity : if it be over ripe, the 
quantity is ftill lefs, and its quality is bad. 

There are three vats placed one over another 
at different heights, and near a refervoir of 
water. The firft is called the fteeplng vai 
(trempoire). Into this the plant is put, after 
having filled it with water to a certain height : 
« brifk fermentation foon commences ; and 
much fcum is formed. Mr. Quatremere fays, 
that the difengaged gas is inflammable. 

When the indigo-maker finds the fermen- 
tation fufficiently advanced, and the colouring 
particles beginning to unite, he draws off the 
liquor into the fecond vat, called the beating 
vat (batterie) in which the liquor is beaten 
with inftruments contrived for that purpofe* 
Mr. le Blond aflerts, * in the obfervations fent 
by him to the academy of fcienccs, that this 
operation is intended to diffipate the carbonic 
acid formed by the fermentation, which would 
prevent the precipitation of the colouring par- 
ticles. He fays, that the beating is not fuffi- 
ciem to procure the precipitation of all the 
colourioig particles, and that a method Yas 
been tried in french ^Guiana, which, by pro- 
ducing a much more copious precipitate,^ revi- 
ved the hopes of the colourifts, who were 

abandoning 
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abandoning this manufa£ture. This method 
confifts in mixing with the liquor a quantity of 
lime-water, which abforbs its carbonic acid : 
but he thinks, that this Ihould not be carried 
beyond a certain proportion, and that an excefs 
of lime-water is prejudicial. This method is 
not new : it is mentioned by father Labat. 
Mr. Struve alfo has thought, that lime-water 
would favour the precipitation of the indigo, 
by feizing the carbonic acid which held it in 
folution •. 

When it is judged from the blue colour, 
that the liquQr is fufficiently beaten, it is left 
at reft about two hours, that the colouring ^ 
particles may begin to feparate from the liquor, 
which contains a yellow extraftive matter, and 
it is then drawn oflF into a third vat, called the 
fettling vat (diablotin). The colouring parti- 
cles are left to fettle in this vat, the fupernatant 
liquor of which is drawn oflF by two cocks 
placed one above the pther ; after which the 
colouring particles, then in a ftate of ' femi- 
fluidity, are drawn off by a third cock into 
a linen ftrainer in the fhape of a jelly-bag ; 
and when they are reduced to the confiftence 
of a pafte, they are turned out into fquare 

^ Bibliotheque medico-phyfiqae da Nord. torn. iii. 

boxes. 



ARTOF DYEING. 4J 

boxes^ placed in the open air, under fheds 
which fhelter them from the fun. 

The indigo produced in thefe operations 
differs, not only according to the quality of 
the plant which afforded it, but according to 
the care employed in its preparation. Its co- 
louring part however, appears to be invariably 
the fame ; fo |:hat the difference of its quality is 
entirely owing to the heterogeneous fubftarices 
mixed with it, and the degree of confiftence 
which it acquired in dyeing. 

There is a light fort that comes from Guati- 
mala, of a fine blue colour, and called Ugbf 
indigo, or flower indigo (indigo flore). It fwims 
on water, whilfl all the other kinds fink in 
it. This fort is the fineft and mofl valuable. 
There is a fort known by the name of coppery 
indigo, becaufe its furface affumes a copper 
colour when rubbed againft a hard body ; and 
there are other forts much lefs pure, as that 
which comes from Carolint. 

In i^e experiments of Bergman**, one part 
in nine of indigo was found to be foluble in 
water by boiling. This part appeared to 
confift of mucilaginous, aflringent, and fapo- 
naceous particles. The aflringent particles are 

^ Chemical aoalyfis and examination of indigo. 
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precipitable by folutions of alum, of fulphat of 
iron, and of copper. 

Mr. Quatremere ^ alfo has feparated the 
foluble parts by means of water. He afferts, 
that their quantity is greater in proportion as 
the indigo is inferior in quality ; and that the 
refiduum, after this operation, is equal to the 
fineft indigo : whence he propofes, to purify 
indigo of inferior quality, by boiling it in a 
bag, renewing the water till it will take no 
more colour. Unquellionably this operation 
would be of advantage, as it would deprive 
the indigo of the yellow matter capable of 
altering its colour.- ftill however, its quality 
might differ, on account of the earthy particle* 
not foluble in water, which it is true, could 
not afFeft its colour, but would vary the pro- 
portion of the colouring matter. 

Powdered indigo digcfted in alcohol gave 
a tinfture at firft vellow, then rcd> and at laft 
brown. By this ojfcration feveral times re-* 
peated, it loft about a feventcenth of its ^ight. 
From this, tinfture water feparated a brownifh 
refinotis {ubftance. 

* Analyfe Sc examen. chjin. de I'lndigo, tel qja'il eft dans 
le commerce pour I'ofage de la teinture. 

Ether 
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r * £dier a£b on indigo nearly in the fame 

Cnner jis alcohol ; but oils, either fixed or 
atile^ ha^re little adion on it. 
m fiex^mtn mixed one part of indigo finely 
[fto^/^dened, with eight parts of coLourlefs ful- 
Ipisuric acid, fo concentrated, that its fpecific 
Lvitjrvasto that of diftilled water, as i9CX> 
ip» looo. The glafs veflel in which thefe were 
vixed was (lightly flopped. The acid attacked 
': Tthe indigo readily, and excited ^reat heat. 
'After twenty-four hours digeftion, the indigo 
vras diflblved, but the mixture was opake and 
black : 'by the addition of -water it was ren- 
dered xlear, paffing fuecejflively through the 
i^ariotts fliades of blue, in proportion to the 
quantity of water. At leaft twenty pounds of 
water are required to render the fmalleft drop 
of the folution imperoeptible, in a cyUndrical 
glafs veflel of feven inches diameter. 

If the fulphuric acid be diluted with water, 
it attacks only the earthy principle mixed with 
the indigo, and fome mucilagi-nous particles. 

Several bottles in which a drop of this folu- 
tion was mixed with liquors containing different 
fubftance^, as acids, alkalis, and neutral falts, 
were expofed for fome time to a temperature 
of from fifteen degrees to twenty degrees (6q 
to 77 Farh). In fome the colour remained 

Vol. II. E unaltered; 
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unaltered ; in others it became green, and Va$ 
deftroyed more or lefs readily. Bergman 
accounted for the changes he obferved, by the 
property fome fubftances poffefs of taking 
away phlogifton, and others of affording it : 
but they may be happily explained by the at- 
traflions of oxygen, which fome fubftances 
yield, or take away, or acquire from the 
atmofphere. 

Fixed alkalis faturated with carbonic acid 
feparatc from the folution of indigo a very fine 
blue powder, which is depofited very flowly. 
Bergman diftinguifhes this blue powder by the 
appellation of prfcipitated indigo. It may be 
obtained alfo by dropping the folution into 
alcohol, or into faturated folutions of alum, 
fulphat of foda, or other falts containing the 
fulphuric acid, but the liquor remains always 
in fome degree coloured. 

Concentrated nitric acid attacks indigo with 
fuch violence as to fet it on fire. If it be 
diluted to a proper degree, it afts with lefs 
vehemence, the colour of the indigo becomes 
rufty, and the refiduum, which amounts only 
to one third of the indigo employed, has the 
appearance of umber. Fixed alkali precipitates 
from the nitric acid which has afted on the 
indigo, a little oxyd of iron, mixed with bary tes 

and 
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and calcareous earth : but if too much al- 
kali be added, a part of the precipitate is 
rediffolved, jind the colour of the liquor 
becomes deeper^han before* 
. Bergman fays, that the nitrous acid which 
has been phlogifticated by indigo, and has at 
the fame time taken up a portion of its muci- 
lage, may be employed for dyeing wool or 
filk of different fhades, of a very permanent 
yellow : but here that great chemift miftakes 
for a particular effeft, the aftion always exerted 
by nitric acid on wool or (ilk, to which it gives 
a yellow colour, more or lefs deiep according 
to its degree of concentration, and which he 
has himfelf defcribed in his notes on Scheffer's 
effay on dyeing. 

Mr. Hauffman has given a more regular 
feries of obfervations on the changes produced 
in indigo by nitric acid, in an interefting differ- 
tation**, inferted in the Journal de Phyfique 
for March 1788. After all the indigo which 
he had expofed to the aftion of that acid ap- 
peared to be deftroyed, he found in the veffel 
a coagulum, which, being perfeftly freed from 
nitric acid by walhing, formed a brown vifcous 
mafs^ having all the appearance of a gummy 

^ Sur I'indigo & fes difTolvants. 

E 2 refinous 
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refinous fubftancc : it was folublift in alcohc^i 
which indigo is not, and was not foluble iii 
water, except in a large quantity,^ though thdii^ 
fo in hot water than in cold : and it was very 
bitter to the tafte. The water with which the 
coagulum had been waftied, yielded on tVapo* 
ration fmall cryftals, which exhibited many 
properties of the tartaroiis and oxsilic acids, 
but the nature of which our author did hot 
precifely afcertain. 

Muriatic acid, digefted aftd eVett hoMti Otk 
indigo, takes up the earthy p^rt, the iron, and 
ti little extraftive ndatter, which coloUrs it of a 
yellowifh brown, but has hot the teaft aftion 
OA the blue colour. If the indigo be preci** 
pitated from fulphuric acid, the tauriatic acid 
will readily diflblve a certain portion of it, and 
form a deep blue liquor* 

The other acids, as the tartatoUis, fortnic, 
acetous, and phofphoric, a£l oh ihdigo like 
the muriatic : they diflblve precipitated indigo 
Very well. Sulphuric acid too much diltited 
With water to diflblve indigo, and hkric acid 
alfo v^hen too weak to decompofe it, diflblve 
only the earthy part and the extra€live matter, 
which are altogether foreign tx> the colourihg 
fubftance* 

« 

The 



The pi^ygeps^ted muriatic j^cid fli<evs little 
a£iipD pn indigo in fubft^nce, but deftroys its 
cplour vben in a ftate qf folution. J employed 
the fplulipn in fulphuric acid to afcertain thp 
alterations it would induce in it. ^ With this I 
mixed oxygenated muriatic acid^ till its blup 
colour was entirely deftroyed ; it was then of 
^ brpwn yellpw. In this ftate I evaporated it, 
4nd a blac{cifh vifcous. fubftance was gradually 
4epofited> which appeared ts) be pf the fajnp 
lia^ture a3 that Mn Hauffman obtained by me^ns 
pf the nitric acid. 

This efFeft of the oxygenated muriatic acid 
on the folution of indigo in fulphuric acid, 
affords a very accurate method of determining 
the gopdnef3 of indigo. AH the colouring 
particle^ contained in it are foluble in the ful* 
phurlc acid, and form perfeftly fimilar folu- 
tioRs, for there is no difference between the 
colouring particles. The relative quantities 
/therefore, of.thefe particles contained in dif- 
ferent fpecimens pf indigo m^y be found, by 
the proportions of oxygenated muriatic ^cid 
required to deftroy the colouring particles 
^xtra^ed by fulphuric acid from equal yeightj* 
In the fecond feftion of the firft.part pf tlj^s 
work, I have mentipned the p;reg^ut|ons ne* 
peflafy ip faking this exp^ripent, 

E 3 Pure 



54 ELEMENTS OF THE 

Pure or cauftic fixed alkali diflblves fome 
fubftances foreign to the colouring matter of 
indigo, but afts little on the colouring matter 
itfelf. Cauftic volatile alkali or ammoniac, 
afts nearly in the fame manner. Precipitated 
indigo diflblves readily without heat, in alkalis, 
fixed or volatile. If they be pure or cauftic, 
the blue colour changes gradually to a green, 
and is at length deftroyed : but if they be 
combined with carbonic acid the colour is 
not altered. Lime-water has little aftion on 
indigo itfelf, but it diflblves precipitated in- 
digo. This folution changes its colour, which 
is ultimately deftroyed, nearly in the fame 
manner as thofe in cauftic alkalis. 

Indigo expofed to the aftion of fire in an 
open crucible, or under a muffle, fumes, fwells, 
grows red, and fometimes takes fire, emitting 
a white flame. A hundred parts of indigo leave 
thirty-three or thirty-four parts of aflies. 

Thefe afties affbrd no fixed alkali when 
lixiviated with diftilled water. Muriatic acid 
diflblves the greater part of them with a flight 
effervefcence : the refiduum, which is infoluble, 
conftitutes an eleventh part, and has the cha- 
fafters of filiceous earth. 

The folution in muriatic acid produces pruf- 
|5an blue, on mixing with it pruffiat of pot-afli. 

Froni 
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From thirty to thirty-two grains (25 to 27 
Englifh) are obtained from the ounce of in- 
digo. Bergman concluded that the ounce 
contained eighteen or twenty grains (15 or 16) 
of iron : but he has afcertained in various 
fubfequent works, that pruflian blue formed 
by means of pruffiat of pot-afh, contained 
only about a fixth of its weight of iron ; fo 
that from the above experiment we fhould 
reckon only five or fix grains (4 or 5) in the 
ounce. . 

Befide the iron and filiceous earth, the alhes 
contain calcareous earth and barytes. 

Indigo detonates ftrongly with nitre. In 
diftillation it affords carbonic acid, a liquor 
containing a little volatile alkali, and an oil 
refembling the empyreumatic oil of tobacco, 
and readily foluble in alcohol. 

Bergman concludes from his analyfis, that a 
hundred parts of good indigo contain. 

Mucilaginous matter feparable by means 
of water 12 

Refinous matter foluble in alcohol 6 

Earthy mattei;* foluble in acetous acid, 
which does not attack the iron here 
in the ftate of oxyd -..-- 22 

Qxyd of iron foluble in muriatic agid,,i3 

E 4 The 
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The forty-fcYcn parts remaining are ahnoft 
pure colouring matter^ which, diftilled alone, 
affords 

Carbonic acid • 2 

Alkaline liquor.^ 8 

Empyreumatic oil 9 

Coal 23 

The coal burnt in the open air, gave four, 
parts of earth, about half of which was oxy- 
dated iron, and the remainder a very fine 
filiceous powder. 

From thefe refults, that great chemift con- 
fiders indigo as a fubftance analagous to prufiian 
blue, and the colouring parts of ink. He 
thinks that, like thofe fubftances, it owes its 
colour to iron : but it has been Ihewn that the 
method ufed by him to calculate the iron con« 
tained in it, exaggerated its quantity. Befides^ 
we Ihould reckon only that iron which enters 
into the compoiition of the colouring matter ; 
for that which the muriatic acid can diffolve 
without attacking the colouring matter, ought 
to be confidered as a foreign fubftance, as well 
as the earths and extraftive and refinous mat- 
ters, the quantities of which vary greatly in 
different kinds of indigo. Now from forty- 
feven parts of pure indigo, Bergman obtained 
only two pans of oxyd of iron, which owes at 

leaft 
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leaft a fourth of its weight to oxygen. Hence 
it follows, that iron cannot be reckoned more 
than a thirtieth part in the compofition of the 
colouring matter of indigo, the properties of 
which, moreover, appear to have but a very 
flight relation to thofe of pruffian blue, and 
the colouring parts of ink. Iron then, can 
have but little influence in producing the colour 
of indigo. 

It is known at prefent that moft of the prin- 
ciples obtained by diftillation, as oil, carbonic 
acid, and ammoniac, did not exift in the fub- 
ftance from which they are difengaged by heat ; 
but that they are new combinations, owing to 
principles, which, by their union, formed the 
original fubftance. Thus there is neither oil, 
nor ammoniac, in indigo : but from the pro- 
duds of its analyfis we may conclude, that it 
contains a pretty conGderable quantity of hy- 
drogen, a little azot, a very fmall quantity of 
iron, but above all, fuch a proportion of coal 
as is obtainable from no other known vegetable 
fubftance, fince forty-feveii grains of pure in- 
digo left twenty-three of coal, from which, it 
is true, we are to fubtrad four grains of aflies, 
but then on the other hand, we muft add the 
coaly matter contained in the ciJ, in the carr 
jbopic acid, and in the carbonic hydrogenous 

gas, 
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gas, which was no doubt difengaged in the 
operation. Other experiments will fhew, that 
oxygen really exifts in indigo, without forming 
fuch an intimate combination as when it enters 
into the compolition of water. As to the 
filiceous earth, it does not appear whether it 
be a component part of the colouring matter, 
or limply mixed with it, 

The great quantity of coal and of hydrogen 
which enter into the compolition of indigo, 
account for its prompt inflammability, and the 
brifli detonation it produces with nitre. The 
nitric and oxygenated muriatic acids appear 
to me to produce the blackifli vifcous fubftance 
before mentioned, by forming water from a 
combination of their oxygen with the greater 
part of the hydrogen of the indigo, fo that the 
coaly matter remains combined with only a 
Very fmall portion of hydrogen. 

In the firft part of this work I have exhi- 
bited the reafons which to me feem to prove, 
that the fixity and unchangeablenefs of colours 
are chiefly owing to the proportion of fixed 
principles which enter into the compofition of 
the colouring matter, andi the abundance of 
coal, which, combining with oxygen lefs readily 
than hydrogen does, gives them the property of 
T^fiftin^ the aftion of the fi^ir. 

In 
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In indigo we find this abundance of coal 
which muft render its colour fixed and un- 
changeable. Forty-feven parts of pure indigo 
left on diftillation twenty-three of coal, in 
Bergman's experiments : and Mr. Quatremere 
fays, that four ounces of indigo yielded him 
two ounces and a half of coal. If we turn our 
attention to the •preparation by which it is 
extrafted, or rather formed, it appears, that 
the fubftance to which it owes its origin muft 
have been of a refinous nature when in the 
organized plant : that in the preparation it has 
undergone, in the Jcind of putrefaftion it has 
experienced, a part of its hydrogen has been 
confumed by a flow combuftion, during which 
a gas efcaped : and that the chief ufe of the 
beating was to favour the contaft and aftion 
of the air. This theory is confirmed by the 
circumftances which accompany the beating : 
if it be continued too long, the indigo is 
changed, blackened, and becomes what is called 
burnt indigo '. 

Indigo has not indeed the brown or fawn 
colourj which moft commonly indicates that 
combuftion of which I have laid down the 
theory : but I have remarked, that this colour 

« pill, philof, & polit. des et^bl. &c, Iiv|:e vi. 

Is 
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is not an infeparable efFe£i of it, for colours 
are influenced by flight circumftances : beiides^ 
a deep blue approaches confiderabljr thq proper 
colour of coal. 

I have advanced, that when colouring mat^ 
ter like that of flax underwent a flight com-* 
buftion, a fmall portion of oxygen remained 
united with it, without combining particularly 
either with the hydrogen or with the coal, and 
that hence arofe fome of its qualities^ It 
appears, that we find in indigo this property, 
which remains to be examined ; and from thi3 
it is, that the putrefaftion, or rather combuf- 
tion, which it undergoes in its preparation, 
muft have a certain limit, which if exceeded, 
the indigo is rendered of bad quality. 

It has been feen that indigo is not naturally 
foluble, either by alkalis or lime, yet in the 
proceflcs employed, it is diflblved by thofo 
fubftances, from which it is afterwards precir 
pitated on the matter to be dyed. The folution 
of indigo by lime or alkali is greenifli. At 
the furface it becomes blue, becaufe there the 
indigo is precipitated in its natural ftate. Th^ 
green colour is not produced by the alkalis, ap 
it is in many other blue vegetable fubftances, 
as Bergman obferves : for thefe^ when rendered 
green, recover their colour as foon as the 

3 alkali 
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alkali is faturated with an acid, which of itfelf 
would give them a red colour : but an altera- 
tion of the colouring matter of indigo was 
requifite to its folution in an alkali^ and acids 
have not the property of making it red. It 
Inetnains to inquire what change the indigo ex- 
periences previous to its folution in alkalis. 

Bergttifth examines two procefles, to deduce 
from them the caufe of the changes produced 
ih the indigo. When we treat of thefe as 
operations of the dyer, we (hall confidier them 
more minutely : at prefent it is fufficient merely 
to mention them. If fulphat of iron be mixed 
in water with an equal weight of indigo, and 
double its weight of lime, the indigo foon 
diffolves : but Bergman has obferved, that if 
the fulphat of iron be boiled for fome hours in 
a large portion of water, afterwards reduced to 
«i proper quantity by evaporation, the folution 
^ould not take place. If a folution of pure 
or cauftic fixed alkali be taken, and to this 
indigo and fulphuret of arfenic or orpiment be 
ttdded^ the bath foon becomes green, and the 
indigo is diflblved. If inftead of the fulphuret 
iof arfenic, we fubftitute the portion of arfenic 
it contains, the bath will never be fit for dye- 
ing; but on adding the quantity of fulphur it 

ought 
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ought to contain, we (hall foon fee marks of 
folution. 

Bergman attributes thefe effects to phlogifton^ 
communicated to the indigo in the firft inftance 
by the precipitate of iron, in the fecond by 
the orpiment, by means of which it is rendered 
foluble bv the alkali and the lime ; fo that 
when the precipitate of iron has been deprived 
of its phlogifton by a long ebullition, it is 
unable to occafion a folution of the indigo, 
becaufe it is no longer capable of affording it 
phlogifton. 

In this explanation we have only to make 
thofe alterations which are pointed out by the 
improvements made in phyfics. Indigo con* 
tains a portion of oxygen, which may be taken 
from it by fubftances that have a ftrong attrac- 
tion for it, and then it becomes foluble by lime 
and alkalis. The frefh precipitate of fulphat 
of iron is a fubftance of this kind : for it is 
known from the experiments of Dr. Prieftly, 
that this precipitate combines with vital air 
with which it is placed in contaft, whilft its 
green colour changes to a red, and then to a 
yellow ; but by a long ebullition the iron 
combines with more and more oxygen, and at 
length becomes faturated with it, thus being 
rendered incapable of taking it from the in- 
digo. 
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dlgo. Sulphuret of arfenic alfo, when diffolved 
in an alkali, has a ftrong attraftion for oxygen ; 
but the oxyd of arfenic has a very flight ten- 
dency to combine with that principle* 

Mr. Hauffman has proved by a direft ex-| 
periment, that the folution of fulphuret of 
arfenic mixed with indigo abforbed vital air, 
with which it was in contaft : for having put 
fome of that folution, known in the dye-houfe 
by the name of printing blue (bleu d'appli- 
cation) in contaft with air obtained by diftilling 
nitre, feven eights of the air were abforbed, 
and the refiduum was found to be azotic gas. 
The printing blue was entirely fpoilt, and the 
indigo was regenerated : a portion of the al- 
kali united with the fulphuric acid produced, 
and formed with it fulphat of pot-afti : there 
remained fome cauftic alkali, and the arfenic, 
inflead of being in the metallic ftate, as it is in 
the fulphuret of arfenic, was combined with 
it in the ftate of oxyd. Perhaps Mr. Hauflman 
would have found, that a part of the arfenic 
was in the ftate of an acid, had he purfued his 
inquiries with more accuracy. 

Though with rcfpefl: to the theory of this 
obfervation, Mr. Hauffman remains undecided 
whether to adopt the phlogiftic hypothefis, or 
the natural explanation which attributes the 

phenomena 
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phenomena juft defcribed, to the abforption of 
air and the combination of oxygen, no doubts 
of the validity of the latter can remain at 
prcfent, when it is known that the air obtained 
from nitre is compofed of vital air, and a 
more or lefs confiderable proportion of azotic 
gas or phlogifticated air, according to the 
degree to which the decompofition of the nitre 
has been carried. The azotic gas, which Mr. 
Hauflman found as a refiduum, was preexiftent 
then, and had no fhare in producing the phe- 
nomenon : the vital air was fimply abforbed 
by the fulphur, which was converted into 
fulphuric acid : it combined alfo with the 
arfenic^ reducing it to the ftate of oxyd, and 
perhaps even of an acid ; wliile a portion of 
it united likewife with the indigo diffolved fey 
the cauftic alkali : hence the indigo refumed 
its blue colour, and its natural ftate ; the 
cauftic alkali m^s no longer capable of afling 
on it ; and it %vas precipitated : circumftances 
perfe6lly analogous to thofe which take place 
in the folution of indigo produced by meafr« 
of fulphat of iron. 

It follows from what has been faid, ift, that 
indigo in its natural ftate contains oxygen: 
2dly, that while it retains this oxygen it is in- 
capable of uniting with alkalis or lime : gdJy, 

that 
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that fubllanc^s capable of depriving it of tliis 
portidti of oxygen render it foluble by Ume 
and alkalis : 4thly^ that this folution is decom- 
J>ofed, and the indigo reftimes its natural ftaie, 
when it comes Mnto contaft with atmofpheric' 
air, and attra£is the oxygen of which it had 
been deprived. The very fame things happen 
when any fubftance is dyed in the indigo vatt. 
In the vat it acquires a green colour; but 
Vi^hen it is expofed to the air it becomes blue, 
becaufe the indigo recombines with the oxy- 
gen it attrafts from the atmofphere, by which 
it is reftored to its natural ftate, and the limfe 
or alkali is fet at liberty : the latter being car- 
ried off in the wafhing, the indigo remains 
combined with the fubftance, which is found to 
be dyed by its In^ans. I have found, that a 
pattern of cloth, or cotton, coming green out 
of the vat, acquired in like manner a blue co- 
lour, by dipping it quickly into oxygenated . 
muriatic acid, fufficiently diluted not to decoih- 
pofe the indigo. 

With refpeft to Mr. Haiiflman's eiperimertt 
1 fball obferve, that thfe fulphuret of alkali and 
of atfenic afts much more powerfully on oxy- 
gen than the Ample fulphuret of alkali ; whidh 
may be owing to two caufes : 1 ft, the arfenic, 
whidi in the fulphuret of arfenic is in the ma- 

VoL. II. F tallic 
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tallic (late, or very (lightly oxydated, may iv 
fclf aft on the oxygen : or 2dly, the union of 
the fulphur and alkali may not be fo intimate 
in the triple compound of alkali, arfenic, and 
fulphur, as in the more fimple fulphuret, com- 
pofed of fulphur and alkali only ; fo that the 
fulphur exifting in a (late of equal divifion may 
aft more ftrongly on the oxygen. 

However this may be, on the more powerful 
aftion exerted on oxygen by the fulphur of 
alkali and of arfenic depends the mort ftriking 
cfFeft it produces on wines that contain lead ; 
becaufe it thereby reduces nearer to the me- 
tallic ftate the oxyd of lead, which thence ac- 
quires a blacker colour. 

It has been feen, that indigo underwent from 
the aftion of the nitric and oxygenated muri- 
atic acids a combuftion, in which its hydrogen 
was alone, or at leaft principally, deftroyed. 
Sulphuric acid in diflblving it, appears alfo to 
produce a flight combuftion, which is perceived 
by the fmcU of fulphureous acid, however 
gentle the heat by which the folution is effefted. 
Jf the heat employed be a little too great, the 
figns of combuftion are very evide;nt. To this 
alteration I attribute the changes obferved by 
Bergman in the indigo precipitated from ful- 
phuric acid. Thus, pure alkali and lime dif- 

folve 
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folve the precipitate, render it green, and foon 
deftroy its colour, fo as not to be recoverable 
by acids, becaufe, as I have fhewn, they fa- 
vour the progrefs of the combuftion. If the 
liquor which is deprived of its colour were 
evaporated, a refiduum of the nature of that 
left by the nitric and oxygenated muriatic acids 
would probably be obtained. 

Indigo, when it has undergone a flight alte- 
ration from the fulphurit acid, does not adhere 
, fo ftrongly to wool or filk, as when it is in 
its natural flate. Hence the /axon blue^ pro- 
duced by a folution in fulphuric acid, is lefs 
permanent than the blue of the indigo vat; 
and that folution is capable of giving only a 
flight dye to filk, and a ftill flighter to thread 
or cotton. 

If we attend to the propertied acquired by 
indigo when deprived of a jportion of its hydro* 
gen, as it is by the oxygenated muriatic acid, 
it will not be difficult to explain the greater, 
part of the obfervations made by Bergman oa 
different mixtures with folution of indigo. 

Mr. HauflVnan has obferved, that the fuU 
phuret of antimony, or crude antimony, pro- 
moted the folution of indigo, in the fame man- 
ner as.fulphuret of arfenic; but that the oxyd 
of antimony mixed with fulphur would not 

F 2 produce 
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produce the fame effed. He remarked, that 
the folution of indigo by means of falphuret of 
antimony could not be ufed as a printing blue^ 
ctmleur (tapplicaiitm^ becaufe the antimony vas 
precipitated in a red ftate, probably remaining 
combined with a little fulphur. Other metallic 
fulphurets did not fucceed with him ; becaufe^ 
a3 he obferves, they are not foluble in cauftic 
alkali. 

We are indebted to Mr. Hauflman for many 
other interefting obfervations, which I am not 
yet able to explain in a fatisfaSory manner. 
He digefted a mixture of iron filings reduced 
to a fine powder, indigo ground with water, 
and concentrated cauflic alkaline liquor, with- 
out being able to difTolve the colouring fub- 
ftance : but a very good fdlution was procured 
by means of antimony in its metallic flate. 
The oxyds of antimony appeared to have no 
aftion on it ; and zinC, though it a6ls fbrongly 
on oxygen, produced no folution. 

The precipitate of copper with indigo ex- 
hibited to him fome peculiar phenomena Far 
from contributing to its folution, it ^ffefted its 
regeneration from all the different arlfeiiicai' 
and antimonial folutioris, as well as from that 
obtained by means of precipitate of hron. The 
folution of (loppev iii-amm6kuftc produces the 

fame 
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fame eflFeft. He fays, that the dyers avail 
themfelves of this property of copper, more 
readily to exhauft the blue vats, which, from 
having been too long in ufe, or containing 
originally too little indigo, give but very weak 
ihades; but on dipping the goods to be dyed 
into a water very flightly impregnated with ful- 
phat of copper, or other coppery folution^ 
whether acid or alkaline, deeper ihades are 

obtained. 



CHAP. 11, 

Of Paftel and mad. 

PASTEL is a plant of the family of the 
cruciferae, the diftinguifliing charafter of 
which is taken from the form of the feed-pod, 
which is flat like that of the afh, edged with 
a thin membrane, and contains two long feeds/ 
Two fpecies are diftinguiihed : that which is 
cultivated, i/atis tinSoria^ Lin. and the portu* 
guefe paftel, i/atis Lufitanica^ Lin. which dif* 
fers from the former in being fmaller and hav- 
ing a luirrower leaf. The former fpecies puts 

F 3 out 
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cut ftalks three feet high, of the thicknefs of 
^ man's finger, which divide into a number of 
branches, abounding with large lanceolated 
leaves, of a blueifh green colour, the margins, 
of which have little fmooth indentations. The 
flowers are yellow, difpofed in panicles on the 
fummits of the ftalks. The root is large, 
woody, and penetrates deep into the earth. 

This plant requires a good black earth, light, 
and well manured. It is fown in February, 
March, or April, after two ploughings in au- 
tumn. It affords three or four crops a year: 
the firft when the ftalks begin to grow yellow, 
and the flowers are ready to appear; the others 
at intervals of fix weeks, or more, according 
to the climate and warmth of the feafon. 

The plant is mown, waflied afterwards in a 
river, and dried in the fun. Care muft be taken, 
that it dry fpeedily i for if the feafon be un-» 
favourable, or it ftiould rain, the plant is in 
danger of being fpoiled: one night is fome^ 
times fufficient to turn it black. 

The plant is next carried to the mill to be 
ground, and reduced to a pafte. Of this are 
formed heaps, which are covered fo as to fecure 
them from rain. At the end of a fortnight 
the paftel heap is opened, and beaten fo as to 
nii;c the cruft formed on the furface with the 
« <; . inner 
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inner part. It is then made into round balls, 
which are carried to a place expofed to the 
wind and fun, that they may be deprived of 
their moifture, which would render them liable 
to putrify. Thefe balls, heaped upon one ano- 
ther, grow hot by infenfible degrees, and exhale. 
a fmell of volatile alkali, which is ftronger in 
proportion as the quantity is larger, and the 
feafon warmer. The heat that has commenced 
is'increafed by watering the heap flightly, till 
the paftel is reduced to a coarfe powder. It 
is in this ftate we find it in commerce. 

Paftel is cultivated and prepared chiefly in 
Languedoc, Provence, and Normandy, That 
of Languedoc is moft efteemed. In Normandy 
it bears the name of woad, differing from the 
common paftel only in requiring a larger quan- 
tity to produce the fame effeO:, as Hellot has 
experienced. 

•Paftel* gives, without indigo, a blue colour, 
which has no luftre, biit is very permanent. 
As it affords much lefs colouring matter than 
indigo, and as its colour is inferior in beauty, 
the difcovery of indigo has greatly diminifhed 
the cultivation and fale of paftel. 

Aftruc fays, in his Memoirs on the Natural 
Jliftory of Languedoc, that on treating paftel 
in fmall quantity, in the fame manner as anil 

F 4 i» 
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1^ treated for obtaining indigo^ he procure 
from it a powder which produced the fame 
effects as indigo does. From this Hellot has 
concluded, that the deep green colour of many 
plants is owing to blue and yellow particles; 
and that if we could deftroy the yellow by 
fermentation^ the blue would remain. But 
Lewis fays ', that having caufed herbs of dif- 
ferent kinds to putrefy in water, he obtained 
no b'ue feculae. I have already obfervcd, that 
the fuppofition of a mixture of blue and yellow 
particles to form the green of plants, is de(|itut6 
of foundation. 

It appears, that the fcheme of extracting 
indigo from paftel has been carried into excr 
cution in Germany. Mr. Gren thus defcribes 
the procefs employed **. Frefh leaves of paftel 
are wafhed in an oblong vat, nearly three parts 
filled, to cleanfe them from the earth and filth t 
to prevent the water from raifing them up^^ 
they are kept down with crofs pieces of wood : 
on thefe leaves a fufEcient quantity of pure 
water to cover them completly is poured, and 
the veffel is placed in a moderate heat : in si 

» The chemical works of Cafpar Neumann, by William 
Lewis. 

^ Crrlis neuefte Entdeckungen, A french tranflation is to be 
iDQnd in the BtblhthefHe mdUo-phjfifut 4u NgrJ, torn. iil. 

longer 
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longer or fhortcr time, aeeording to the tem- 
perature of the atmofphere^ a plentiful fcum 
forms on the furface of the water, which indi- 
cates the commencement of the fermentation. 
By degrees the furface becomes covered witk 
a blue pellicle, prefenting to the eye tinges of 
9l coppery hue^ When there is a certain quan- 
tity of this fcum, the liquor, which is of a 
deep green colour, is drawn off into another 
oblong vat, by means of a cock placed juft 
above the -bottom, or it is laded out to be put 
into the other vat. In either cafe it is neceflary 
to pafs it through a cloth, to feparate the im* 
purities, or bits of leave*, which might other-, 
wife be mixed with it. The leaves are thea. 
waflied with cold water, to remove any portion 
of the coloured pellicle which may adhere to 
them, and this water is mixed with that before 
drawn oflF. After this, lime-water is poured 
into the fermented paftel liquor, in the pro- 
portion of two or three pints to every ten 
pounds of leaves, and the liquor is ftirred 
brifldy for fome time, to facilitate the fepa- 
ration of the indigo, which is depofited by 
ftanding. To know whether the ftirring has 
been continu d long enough, a little of the 
clear yellowifh liquor is put into a common 
|K>ttIe^ ^nd flis^ken ftrojigly : if any blue matter 

feparate 
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ieparate from it, the liquor mull be again 
ftirred. When all the indigo is feparated> and 
has fallen to the bottom, the clear water is 
drawn off through a cock placed a little above 
the bottom of the vat, or by means of a 
fiphon. This (hould be done without lofs of 
time. To facilitate the feparation of the 
water, the vat may , be inclined towards the 
cock, as foon as the ftirring is finiflied. The 
blue colour which remains is put into conical 
filters of linen, or Hippocrates fleeves. As 
a little of the colour always runs through thefe 
at firft, the liquor fhould be received in a 
veflel placed beneath^ and returned into the 
filter, till the water comes off clear. The 
indigo contained in the filters is to be edulco-r 
rated with a fufficient quantity of water, and 
dried in the (hade, or with a gentle artificial 
heat, taking care to keep it covered. 

Indigo may be obtained without the addition 
of lime-water, but not in fo large a quantity. 
Jf a greater portion of lime-water be ufed, the 
quantity of the indigo will be increafed, but 
its quality will be inferior, becaufe the furplus 
of calcareous earth will unite with it. Alkaline 
falts likewife facilitate the feparation of the 
blue colour : but it would not be advantageous 
tQ employ them, becaufe they afterwards difr 

folve 
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folve a part of it. No precipitate is occafioned 
by the addition of an acid. 

It is neceffary that a certain time be fuffered 
to elapfe, before the water which has fermented 
with the paftel leaves is drawn pfF. If it be 
drawn off too foon, little indigo will be ob- 
tained : if the leaves be left too long in infu- 
fion in the water, they readily enter into a ftate 
of putrefaftion, emit a peculiar putrid and 
volatile fmell^ and the precipitate is no longer 
feparable, the water remaining conftantly green* 
It is the fame with the water drawn off, if it 
be neglefted ; and even when the indigo is 
already feparated from the liquor, care muft 
be taken to prevent it from running into 
putrefaftion, which would occafion the lofs of 
the whole, or at leaft, part of the indigo. 

We muft not however, be too hafty in 
turning the water into the vat in which it is 
to be ftirred, at the firft appearance of the 
changeable blue pellicle, fince that is the time 
when it is acquiring moft indigo. 

When the heat of the atmofphere is con- 
liderable, the fermentation takes place very 
readily, and from fifteen to eighteen hours are 
frequently fufficient. Under fuch circumftances 
we muft be particularly attentive not to fuffer 
}t ^o go on to a complete putrefaftion. If the 

heat 
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heat of the atmofphere be too flight, no great 
quantity of fcum, or of the blue pellicle, will 
be perceived, but the liquor will infenfibly 
incline to putrefaftion, without exhibiting any 
very decifive marks of it previous to its 
commencement. 

The plant bruifed, or its juice, ferments moiti 
Ipeedily, but affords only a dull blue. 

The indigo obtained from paftel muft be 
dried in the fhade, becaufe the fun deftroys its 

colour. 

Mr. d'Amboumey, who appears not to have 

been acquainted with the preceding cxperi^ 
ments, has alfp fought methods of making 
indigo from paftel *". He fucceeded by letting 
freih leaves of paftel ferment in a certain 
quantity of water ; taking out the leaves, and 
pouring folution of cauftic alkali into the li* 
quor ; and afterwards filtering. The fecula 
remaining on the filter he compared to Caroliaa 
indigo. Thirty--fivc pounds of frefli ripe paftel. 
leaves afforded him eight ounces of fecula. 

^ SpppUxniCfit ^VL Recu^ defi proc^des d'^perienc^^ &^ 
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CHAP. III. 

Of Dyeing in the Blue Vat with Indigo^ 

and with Pajiel. 

DIFFERENT procefles are employed 
for dyeing blue by means of indigo. 
Thcfe I fhall briefly mention, without enter- 
ing minutely into the particulars, which are 
well known in the dye-houfe, and moft of 
which are carefully defcribcd in the work of 
HcUot. 

The preparation for dyeing blue is not made 
in a copper, like thofe for other colours, but 
in a large wooden veffel called a vat. This 
is funk into the ground fo as to be only breaft 
liigh above it. As it is of moment to preferve 
the heat of the vat, it is not fixed in the fame 
place as the coppers, which require a free 
circulatiorr of air, but in a place adjoining, 
conftrufted in fuch a manner as to retain the 
heat. This place is called guefdre ; and the 
men that work the vat, who ought to be in- 
ftru£ted by long experience to prevent the 
accidents to which it is liable, are called 
jptefdrons. 

Blue 
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Blue may be dyed with paftel or woadi 
which would give a permanent, though not 
deep blue ; affording only a fmall quantity of 
colouring matter, as has been faid in treating 
of thofe fubftances. But if indigo be ihixed 
with them, vats will ht obtained very rich in 
colour ; and thefe are almoft the only ones 
ufed for wool or woollens. They are diftiil- 
guiflied by the name of paftel vats. 

Hellot has not accurately determined the 
proportions of the fubftances employed : I 
Ihall therefore borrow my defcription of a 
vat of this kind from Mr. Quatremere. It is 
to be obferved however, that the proportions 
vary, not only in .different dye-houfes, but 
according to the (hades required. 

Into a vat of feven feet (French) deep, and 
five in diameter, are thrown two balls of paftel, 
weighing together four hundred pounds, firft 
breaking them. 

Thirty pounds of weld are boiled in a cop- 
per for three hours, in a fufBcient quantity of' 
water to fill the vat* When this decoftion is 
made, twenty pounds of madder, and a bafket 
full of bran are added, and it is boiled half an 
hour longer. This bath is cooled with twenty 
buckets of water, and after it is fettled, the 
weld is taken out, and it is poured into the 

vit. 
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vat. All the time it is running in, and for 
a quarter of an hour after, it is to be ftirred 
with the rake. 

This being done, the vat is covered up 
very hot, and let (land fix hours, when it is 
uncovered, and raked again for half an hour. 
This operation is repeated every three hours. 

When blue veins are perceived on the fur- 
face of the vat, what is called its ground is 
given it, that is, eight or nine pounds of quick- 
lime. As foon as this fubftance is put in, new 
appearances are perceived : the colour of the 
vat becomes a blacker and deeper blue, and 
its exhalations more acrid. 

Immediately after the lime, or at the fame 
lime with it, the indigo is put into the vat, 
being firft ground in a mill with the leaft 
poffible quantity of water. When it is diluted 
to the confiftence of thick pap, it is drawn off 
through a cock at the lower part of the mill, 
and thrown into the vat without any further 
preparation. The quantity of indigo to be 
ufed, depends on the (hade to which the wool 
or cloth is to be brought : from ten to thirty 
pounds may be put into a vat compofed in 
the proportions above mentioned, without the 
leaft inconvenience. 



If 
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If on ftriking the vat t^ith the i-ake, a fine 
blue fcutn called iflowef (fieutte) be obtaitiedy 
nothing more is requifite previous tb dyeing, 
than to ftir it with the rake twice in the fpace 
of fix hours, that the ingredients may be 
thoroughly mixed. Sdtnetimes it is ntQJt^zx^ 
to. add a little lim6. 

The bath wheh firft p^biired on the paftel is 
boiling hot \ and care is taken not to leave 
the vat expofed to the air, except the tiint 
neceffary for ftiftihg it. As foon as that 
operation is over thfe vat is covered with a 
large wooden h'd, on which thick cloths ar6 
fpread, and every rhethod of preferving its 
heat, without the affiftance of fire is employed. 
Notwithftahdiilg thfef(fe precautions, however, 
favoured too by the conftruftidh of the guefdres^ 
the heat can be kept up for a certain titnd 
only. At the end of eight or ten days it i^ 
greatly leffened : and Will it length be entirely 
diffipated, if thfe liquor be not rfefhdstted. 

This operation cbiififts ih pouring the greati^I' 
j)art of the liqudr of the Vat into a copper^ 
tinder which a large fire is made. Wh^h thifr 
bath is fufficiently hot, it is returned into thfe 
vat a^ before, and carefully covered. 

The paftel vat is liable chiefly- to twa 
accidents. In the one it becomes repelled 

(roide^ 
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frdde, im reHP^e) in ^6 language ttf ihe i^^jf/l 
i^miAr. Tfcis is found t* be the cafe, ^hcn ort 
uticovcriftg a v^t that iias illrfecty afibrdcd <fin^ 
A^des'*'dF bhfte^ it <i^{>ears bkck, %vithbut ^ttijr 
bhie vcinS) ^idiout flowCr (fleurSe) : if it bfc 
ftiirredi the black colotrr grows tkejierr and 
!flc€fper> -afid the Tntell, iriftcad of being fome- 
what Iwfectifh, as it is VHdn the vat is in a 
proper ftate, affefts the nofc ^ith a vci^ pun- 
gent odour. If an stttem)^ ht made to Hye 
^ilb a v&t exhibking 4hcfe n^rks^ the ftutf 
takis iio cblduc, or tonies out of a^diity ^ay. 
Thefe bad qualities are owing to ah excefs ctf 
linfe $ and Mr. Quatremere fays^ that he has 
imp^tirted theiA to a vat^ by |)iittifig too imtich 
liiiie into it. 

The jg9te/drtms HBf\a^ different ineafn's to 
*eeover 4 fepeHcd vat. Sonte pAt into it 
tartar, bran, urine, or iiiaddef : others confeift 
themfelves with jreheating it Thfe beft re- 
tnedyi wicording to Heikrt, is to pitt in bi'afi 
and madder at difcretion. if it have bit a 
little too mtrch lime, it is fuflficient to leavfe ?t 
at Tcft five or fix hours or more, putting in only 
a certain quantity of brai^ arid three ot* fou-r 
pounds of ihaxMer, which are to be fprinkled 
on the furface, when it is to be covered, and 
tried after a due interval. If it be repelled to 

Vol. 11. G fuch 
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fuch a degree as not to give a blue but when 
it is cold, it muft be left to recover without 
difturbance ; and fometimes it muft remain 
whole days without being ftirred with the rake. 
When it begins to afford a tolerable pattern, 
the bath muft be reheated. In general this 
revives the fermentation : or it may be excited 
with bran and madder, or even with a bafket or 
two of frelh pafteL 

Meffieurs d'Orval and Ribeaucourt • advife, 
merely to let the vat reft without raking, if it 
be but flightly repelled : but if it be fo in a 
confiderable degree, to put in a few pounds 
of bran enclofed in a bag, at the fame time 
fprinkling in three or four pounds of powdered 
tartar. In five or fix hours the bag, which 
rifes to the top, is to be taken out, and the vat 
raked. If it be not yet recovered the procefs 
is to be repeated. 

Mr. Quatremere feys, that to recover a 
vat, which he had repelled by overloading it 
with lime, he contented himfelf with reheating 
it twice, leaving it at reft afterwards two days, 
when it gave a well-marked flower. After this 
he let it ftand three days, reheated it a third 
time, and found it to be recovered. 

* Mcmoire far Tindigo, tcl qu'il eft dans le commerce, 
poor I'ufage de la tcintuie. 

. The 
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The' fecond accident to which the paftel val 
U liable is patrefaftion. When this happens> 
the veins . and flower difappear, the colour of 
the vat becomes ruddy> the pafte rifes from th^ 
bottom, and a fetid fmell is emitted* 

Mr. Quatremere aflerts, that a pattern of a 
deep blue plunged into a vat in this ftate^ 
becomes feveral fhades lighter. Putrefaftion 
takes place in the vat becaufe it has not been 
fu£Bciently fupplied with lime. As foon as 
figns of putrefa&ion appear, we fhould haften 
to correft it, by adding lime and raking iu 
In two hours time more lime is to be put in> 
and the vat raked again ; and thefe operatipns 
are to be repeated till it is recovered : but care 
muft be taken not to run into the oppofite 
excefs. 

It aj^ears, that nothing requires fo much 
attention in the management of a paftel vat, as 
the diftribution of the lime. In confidering 
this vat alone, it would be difficult to determine 
what paSes in it : but the experiments related 
when treating of indigo, (hew, that to render 
that fiibftance foluble by lime or alkalisj it muft 
be deprived of the oxygen it contains. The 
paftel in which putrefa6lion has commenced^ 
and which is much difpofed to run into the 
true putrid ftate, afts in two ways : it feizes 

G 2 the 
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the oxygen of ^)dlich the indigo is to be de- 
prived, and at the fame time afford^ a blue 
colouring matter analogous to indigo. But 
the putrefaftion of this drug would take place 
with too much rapidity, if it were not reftrained 
by the lime, which, as Pringle's experiments 
fliew, has the property of refifting putrefaftion. 
A principle ufe of the lime then, is to moderate 
the difpofition of the paftel to putrefy, is^nd to 
confine it to a ftate of gentle fermentation, 
fufficient to deprive the indigo of it3 oxygen, 
and to produce in the colouring matter of the 
paftel that flight combuftion whi^h it tottft 
undiergo, to acquire properties analogous to 
thofe of indigo. Another ufe of the lime, 
or of one part of it, is to diffelve the btee 
particles which are rendered foluble. IF too 
much lime be put into the v^, the neceffiary 
fermentation ifl ftopped, and it muft be Fe«^w* 
ed, either by heat, or by fettnentabk ftib^ 
itances, or by abforbing the excefs of limfe by 
vegetable acids. If on the othe** hatvd, to0 
little lime be put in, the paftel runs into a true 
putrefaftion, which would -deftroy the in(figo, 
and which muft be brought back to a due 
degree of fermentation, by repeatedly adding 
lime till it is reduced to the proper point. 

Two 
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TwG^ hfWirS' IMbre dyeings tb^ vai- is raked, 
m^ to preveat the f«dim€ti»t, call^ p«^c,, 
Cpat^} from* oQcagGonidi^ mm^siikiies in the 
wl^^w, at hin4 of lattk;^^ fovrgn^ of large cords^ 
tanBlsd a cro& (d^ampagne) i%' iott^oducod, and 
ind&cdi w4i^5 wool i* 10 W c^edt m\ th^ fleece^ 
a^ Heft vkk finail iMihes' ii$ placed ovor thte* 
Tk£l wool om cloiK boing) ^ifOu^ly w^^dr 
milk clsa£ wattir » Uttl,^ ^arK^ isr preifed out,, 
and dippod into* A« v^, wbef ^ H k npiOMtdf 
aboiif a lai^ges or ftor^r t.ii9^y accoirding as 
die <tolt>ur 19 c^^uoxod to b^ morq or kfs deq)^ 
taking it outr Qcc^jbuaVly tO' ajir. The action 
o£ tke ae^ is- necdr»)f to obamge the greeit 
eorour givan bv the bath^to a^ blue; i£^ a riob 
badiDit k difficult to give an uniform' colbur tii 
Il)|^ blues : th& bfift method* oF olMaiaing ftich- 
ihade^,. tbQrdfore>« k to ^f& vats already e:sci* 
hfluA^d^ and wikicl^ begins to gpovt^ cold. 

W(H3i^, aad cloth dyedf blue ought to be 
itfaAed with great care,, to oany off the paur* 
tides. nor< ficced io^ the wool r and thofe which 
aie o£ a fismewliait deep blue ought even to be 
Gardiii!^ cleanfed by fulling .with foa^, whic]|^ 
does^* ndt alter the colour. Thole defigliedK^ 
be dyed black ought to be treated in the fame 
liianner ; but it is not fo Heccfiary fbi' thofe 
intended to be green, 

G 3 A vat 
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A vat containing neither paftel nor woad is 
called an indigo vai (cuve SCInde). The veffe* 
ufed for this preparation ^ is a copper, which^. 
being of a conical figure^ leaves between it 
and the brick-work that furrounds it, and on 
which its brim refts, an empty fpace fufficient 
for containing the fire. Into this copper are- 
poured forty buckets of water, more or lefs^ 
according to its capacity, in which have been 
boiled fix pounds of c^ndres gravelees^ twelve 
ounces of madder, and fix pounds of bran. 
This liquor is to be put into the vat, grounds 
and all. Six pounds of indigo ground in water 
are then to be put in^ and after inking it care«* 
fiilly, the vat is to be covered. A flow fire 
i« to be kept up round it. Twelve hours 
after it is filled, it is to be raked a fecond 
time; and fo on every twelve hours, tiU^itis 
come to or become blue, which it will be ia 
forty-eight hours. If the bath be well ma- 
naged, it will be of a fine green, covered with 
coppery fcales, and a blue fcum or flower. 

The theory of this vat is the fame as that 
of the foregoing, except that the indigo i^ 
here diflblved by means, of alkali inftead of 

y Memoiie (of Tindigo, pai; M £$• d'Onral ^ Rib^u* 
Ctjnrt. 
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lime. When this vat, which is much more 
eafily managed than that of paftel, is in a 
proper ftate, it may be ufed for dyeing in the 
fame manner as the preceding. 

Hellot defcribes two vats in which the indigo 
is diffolved by means of urine. Madder is 
added to it, and in the one vinegar, in the 
other alum and tartar, of each a weight equal 
to that of the indigo. The quantity of urine 
ought to be very confiderable. There is a 
probability, that the indigo, deprived of its 
oxygen by the urine and madder in fermen- 
tation, is diflblved by the ammoniac, which is 
formed in the urine, either by the a&ion of 
heat, or by putrefaflion. Hellot remarks, 
that an effervefcence takes place on pouring 
in the folution of alum and tartar^ which pro- 
bably tends to ftop the putrefaftion. Thefe 
vats are by no means comparable with that 
of paftel, or that of indigo before defcribed, 
much lefs work being expedited by them, fo 
that they are adiapted only to fmall dye- 
houfes. 

For dyeing filk blue, the indigo vat before 
defcribed is ufed. In general a larger propor- 
tion of indigo is put in, than is there direfted, 
but nearly the fame quantities of bran -and 

G 4 madder. 
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iBadden. Macquer b^s % thai if half a poun4» 
of loadder. he empjoyjed; fbc evei^ pound of' 
cemirfjigr/nid/cs, the vat becomes greenei^ ^nd 
its colour is more fixed i|i the filk» without 
fa^iog, of ^ Ififii ploafiiig. oaft. The. paftdi vat» 
apd tk^ others, that have been defcribed> aro 
K>1 proper for cU^eing filJ^ becauie they do no^ 
coknijr it with iufficient readiness. 

When, the vat. is come to. (jcn itat) what w- 
rallied a^ bt^et. ia. given it, with about twa 
poutids q£ cendrts gr^eiies^ and three op (bur. 
ounces, of madder : it is. then raked ; an4 in- 
four hour^ is. read^ £bi3 dyeings The hes|l 
ought to b& at that time n^oderated^ fo that lhd> 
hand may be held in it« without pain. 

Brevipusitoite beings dipped in thi^vat| the- 
llUi muft be boiled witk fbap, in. the propop* 
tion of thirty pound^i of; fo^g^ to^a hundlredi o£i 
fiik, and wedl cleaolied from, iti by ) twO' or^ mone^ 
l:ieeUinga in ^i&ceam'.oE waten iV& the flllq is- 
v«ry. liable to. take, aa uneven, colour, it is. 
neceflary. to dye it in fm^ portions^ Thu» 
the workman dips each hank one after anotbeiv 
haKingifirft/put^it on. a. wooden C3dind0r; and 
whet^.h^ha^^tiirned it qnce or. pftener m tho 
h^ he wjrings it ftrongly over it^ and' 9^^ it^ 

'^ Art de la teintt|re qn foie. 
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t^ tnrh the green colour to a btlie. When 
the green appears thoroughly changed-,' "iTe 
thix>ws it' into fome clear water, after which he 
wrifligs it feveral tknes with the pin. 

Care imift be taken, that the filk dyed blue, 
dry fpeedilyw In the winter, and in damp wea- 
ther> it fiiould be dried in a chamber heated 
by a ftove^ being hung on a kind of frame kept 
con^nt-fy' ia motion. 

When the bath grow^ weak, and the green 
colour diminilhes, a brevet is given it, into 
which are put a pound of cendres gravelees, an 
>ounee of madder, and a handful of bran, well 
waibed. When tlfe indigo is.exhauftedj more 
of thai> alfo muft be put in, with the due propor- 
tfom- of cendres gravelees, madder, and bran. 

Some dyers ufe vats that are grown weak to 
^e light fl^de» : but the blue then obtained 
i& lefs^ beautiful, and left permanent, than when 
fifeflt. vats containing a fmaller quantity of jndigo 
^dpe employed. 

Imfigo alone is incapable of giving filk a 
deep blu« : hence, when ^his is required, it is 
neceflaryi to, prepare it, by ^ving it another 
oolour, or ground; For the Turkey blue, which 
is the deepeft, a very ftrong archil bath is firft- 
givten^ and for the royal blue (blue de roij, one 

of 
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of the fame kind, but weaker. * Other blues arc 
dyed without any ground. 

There is a blue made, as deep as the royal 
blue, for the ground of which cochineal is ufed 
inftead of archil, in order to render it more 
permanent, whence it is called bleu fin. 

A blue of little durability is given to (ilk by 
means of verdegris and logwood : but it might 
be made more lading, by firft giving it a lighter 
(hade than is intended, in a bath of, this kind» 
afterwards dipping it in an archil bath, and 
laftly in the vat. 

To dye raw filk blue, that fliould be chofen 
which is naturally white, ft fhould be tho- 
roughly foaked in water, and afterwards put^ 
into the vat in feparate hanks, in the fame 
manner as the fcoured (cuite) filk. In ge- 
neral raw filk takes the dye more readily^ 
and, if it be poffible, the fcoured filk is put- 
into the vat before it* If raw filk require 
archil, or the other ingredients above-men- 
tioned, it is to be treated in the manner above 

defcribed. 

# 

According to Mr. Pileur d'Apligny, the vat 
for dyeing linen and cotton is a calk of about 
a hundred and twenty gallons. The quantity 
of indigo ufed is generally from fix to eight 

pounds. 
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pounds. This indigo, after being pounded, Is 
boiled in a ley drawn off clear from a quantity 
of lime equal to the indigo, and double it.<; 
weight of pot-afh. The boiling is continued 
till the indigo is thoroughly penetrated by the 
ley, carefully ftirring it all the while, that the 
indigo may not flick to the bottom of the veiTel 
and bum. . 

Whilft the indigo is boiling, an equal weight 
of quick-lime is to be flacked. About twenty 
quarts of warm water are added, and in this is 
diflblved as much vitriol or fulphat of iron as 
amounts to twice the weight of the lime. When 
the folution is completed, the liquor is to be 
poured into the vat, which muft be previoufly 
half filled with water. To this the folution 
of the indigo muft be added, with the remainder 
of the ley which was not ufed in boiling it.. 
When all thefe are put into the vat, it is to be 
filled up to within two or three fingers of the 
brim, and ftirred with the rake two or three 
times a day, till it is in a fiate fit for dyeing, 
which it will be in eight and forty hours, and 
frequently fooner, according to the temperature 
of the atmofphere, on which, the time required 
to make this vat depends. 

Some 
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Some add to a vat coinpofed nearly in the 
fame mariner as the Sortgoing, a Iktk hsdoup 
madder^ and paflel ^. 

At Rouen 3 more (impfe pvoceCs is {sAlosveA, 
which Mr. Quatremere thus defcribes* 

The vats ape conftiru6ted of a hiiadl of flinty 
covered within and without with a coating of 
fine cement. In every dye-houfe there is: s 
certain number^ arranged in one or more pa- 
rallel lines^ Each vat is capable o£ comaii>in^. 
four hogftieads of wa4?eF^ aind> inta it may bo 
'put eighteen or twenty pounds of indigcK. The 
indigo having been' macerated for a week, in a 
cauftic ley fufficiently ftpong to bear an egg,, anxik 
tiien ground in a mill, in which not unfireqOKnllyr 
the maceration is made, about tho^ee hogfheadsi 
and a half of wat» are put indo^ the vat^ and) 
afterwards twenty pounds of lime. When the" 
lime is thoroughly flacked; the vat iis. vake^ 
and fix and thirty pounds of fulpbat of ivem 
or englifli copperas are put in. • When the 
iblution is completed, the gnoumt indigo isf 
poured in through a fiave. • ©n that day ir 
is raked feven or eight times : and, after hav- 

* rroc^s-verbal dcs operations de tdnt fcdteB I Yv^tot par 
Fran9ois Gonin. 
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ing ftood at reft &x and thirty hours^ it is fit 
for dyeing. 

It is neceflkr^ to have vats fet at different 
times. The <!otton, or thread, is firft dipp^ 
in that v^hlch is moft exhaufted, going on from 
vat to vat, till it comes to the ftrongefl, unlefs 
it have before attained the proper fhade* 'It 
fiiould be wetted before it is put into the firfl 
vat, and fiiould not be left in the bath more 
than five or dx minutes, as in that time it 
will have acquired nearly aU the blue it caft 
tdce up. 

As foon as the dyeing in one vat is over^ 
it ftoukl be raked> and not ufed again, till k 
kas ftood at leaft four and twenty hours un- 
tefs it be newly fet, when it need not ftand 
^ite fo long. 

Wfeen a vat has been dyed in three or four 
limei^, it begins to change : no more verns are 
feeti on itslUrface after raking it, or it grows 
black* It is then neceflary to replenijb (re- 
noHfrir) it> and for that purpofe four pounds 
of jklphat of iron, with two of quick-lime, 
are added, and' it is raked twice. A vat may 
be repteftifhed three or four times, diminifhing 
ihe ingredients in proportion as it falls off in 
ttrength and quality. 

Thi.'; 
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This vat may be rendcffed ftill more fimple« 
It may be compofed^ as direded by Bergman^ 
in the following proportions^ Take three drams 
of indigo powdered, three drams of fulphat of 
iron, fix drams of lime, and two pints of waten 
Rake it well, and in a few hours the vat wiU 
be ready for dyeing. 

Mr. Hauflman defcribes a vat differing from 
the foregoing, only in the proportions of the 
ingredients. In it the indigo is in much fmaller 
quantity. For three thoufand pounds of water 
he takes thirty-fix pounds of quick-lime, which 
he flacks in two hundred pounds of water: 
with this he mixes the indigo well grounds 
thirty pounds of fulphat of iron, perfeftly free 
from copper, he diflblves in a hundred and 
twenty pounds of hot water : having left the 
whole at reft for a quarter of an hour, he 
finiflies the filling of the vat, gently ftirring it 
without intermiffion. He very juftly obfervcs^ 
that the blue vat may be made with fine or 
common indigo at difcretion, nothing more be- 
ing neceffary than to vary the quantity. From 
twelve to twenty pounds may be taken for the 
quantity of water above direfted: nay fome- 
what more, if a colour like that of indigo in 
fubftance be required, particularly when it is 

for 
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for dyeing linen. The fhade depends greatly 
too^ on the time the goods are left in the vat^ 
and the times it has been ufed. It is eafy. how^ 
ever, to obtain always the fame fhade nearly : 
nothing more being neceflary for that pur- 
pofe, than to add, from time to time, a cer- 
tain quantity of a folution of indigo, prepared 
with the leaft water pofBble. 

When this vat begins to grow turbid, dyeing 
in it muft be difcontinued. It muft then be 
ftirred, and left till the liquor above the fedi- 
ment becomes clear. When the operation of 
dyeing in it is interrupted, it muft be ftirred 
a few times a week. 

If the lime fail, from being faturated with 
carbonic acid, more muft be added, after 
being flacked in a proper quantity of water. 
If the iron be too much oxydated to a£l on 
the indigo, fulphat of iron is to be added, always 
taking care, that there be more lime than is 
jieceflary to faturate the fulphuric acid ; for 
it. muft not be forgotten, that a certain portion 
is wanted to diflblve the indigo. 

When the indigo is exhaufted, it fuffices to 
add a freih portion ground in water, to ftir the 
vat a few times, and to let it fettle ; after which 
it is fit for dyeing afrefli. With thefe precau- 
tions, Mr. Hauflman pxeferved the fame vat 

for 
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for two years : and it iii%ht itare been ufed 
much longer, if the accuraidatioR of fedimeni 
had not been fo great as cb render it iin^ra£bi» 
cable to dip any thing in it fulEcienriy deep« 

Mr. HaufTman f6mrd> thai 1 pattern of tot^^ 
ton doth, dipped into nv^t^r acidulate wtdi 
fulphuric acid after it was tak)en om of this 
vat^ acquired a blue iaotc intetife thari a fimilar 
pattern left expofed to the 4ir, or itiother put 
into river water^. 

Bergman mentioM antnher vtit, ver^ coii^ 
venient and expeditibds for dyeing thr'bad or 
cotton^ which is thus defcribfed by ScheflRerA 
To very ftrong foap-boiler*s ley indigo n^tt 
powdered is added { in th^ plroportidn of three 
drams to a <{uart. After a few tninutes^ when 
the colouring feculse are weH penetriited hf 
the ley, fijt dristms of powdered orpiment alt 
added. The bath is to be w'ell irakeA,i anfd 
in a few minutes it beconne^ green, dnd tx^ 
hibits the blue flower with a peliicle ol: tap, 
when the fire is to be ptit ouft, and the dyeing 
to commence. 

This vat do^s uot differ from the |>Mpa* 
ration employed feir ptkitkig <mt0rA, wMdi k 
called ilgM d'appUmm^ etxce^t in the prepw- 

« Mai fur Tart de la teintuic 
3 tions 
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tiohs oF orj)iment and indigo, which are much 
greater in the latter, particularly the indigo. 
For this preparation, according to Mr. Hauff- 
man, thirty pounds of pot-afli, twelve of quick- 
lime, twelve of orpipient, ajid fixteen of indigo, 
to a hundred quarts of water, are taken ; and 
k i$ thickipned with gum, that it may be applied 
liitfe ^ peqcij, or a ftamp. Mr.Oberkampf, 
^U whofe proceffes have been improved with 
great care, ufes a ftill greater proportion of 
ifulig(^ In Bergman's procefs, the indigo is 
fcarcely an eightieth part of tKc water : in that 
trf Scbeffer ftill lefs : a twelfth in that of Mr. 
Hauflmai) : and ao eighth in Mr* Oberkampfs* 
The proportions of the other ingredient? in 
thefe proceffes alfo vary. Apparently tjiefe 
preparations would fucceed on a fpaje in whicl^ 
thie^ proportions fliould be greatly augmented, 
and there would be no difficulty in determin- 
log which would beft attain tift Qbj^% pro- 
pofed« 
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CHAP. IV. 

Of Saxon Blue. 

THE colour dyed by means of a folution 
of indigo in fulphuric or vitriolic acid 
has received the appellation of /axon blue^ 
from having been difcovered at Groffenhayn 
in Saxony, by counfellor Barth, about the year 
1740. This difcovery was kept fecret for a 
time, but by degrees it got abroad. At firft 
the folution was not made with indigo alone ; 
but alumine, antimony, and other mineral fub- 
ftances were previoufly digefted in the fulphuric 
acid, the indigo was added afterwards, and 
when the folution was finifhed, it was employed 
for dyeing. 

Bergman made many experiments on this 
procefs, and he thinks, that if it has hitherto 
afforded only a fading colour, it has been be- 
caufe the acid ufed was too weak. 

He puts, as has been already faid, one part 
of indigo finely powdered into eight parts of 
fulphuric or vitriolic acid, fo concentrated, that 
its fpecific gravity is to that of diftilled water 
as 1900 to 1000. The mixture being madq 

in 
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in a glafs veffel fligl;itly flopped, a great heat 
is excited. After a digeftion of twenty-four 
hours, in a heat of 30 degrees or 40 degrees 
(100 or 122 Farh.) the indigo is diflblved, 
but the mixture is quite opake and black : by 
the addition of water it is rendered clear, and 
affords fucceffively the various fhades of blue, 
according to the quantity of water added. In 
a great number of experiments defcribed by 
that illuftrious chemift, he kept the fluff to be 
dyed twenty-four hours in boiling water, and 
then put a given weight into the bath more or 
lefs flrong, till the colour of the bath was ex- 
haufled. From thefe experiments it appeared, 
that one part of indigo would in this way pro- 
duce a deep blue on two hundred and fixty 
parts of fluff, which appeared to be then latu- 
rated, and incapable of taking up more indigo, 
at leaft fo as to be fixed in it: that the cold 
bath afts equally with the hot : that the ope- 
ration may be performed without wafle of 
indigo; for the bath may be totally exhaufled 
of its colour ; and if it had too much, fluff 
not faturated may be added, by which all that 
remains will be abforbed : and that the bath, 
if faturated with fait of foda, gives only a very 
pale colour, if with fulphat of foda, a light 

H 2 blue. 
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blue, though much lefs weakj fo that thcfe 
falts are more or lefs inj\!rious to the dye. 

Sintilar experiments were madfe on filk, 
foaked in like manner in boiling water, and 
taken out of the bath after the fpace of a hun- 
dred and forty-four hours. The indigo folu- 
tion gave a blue to the filk, a« well as to the 
fluff, but the attra^ion by which the formei* 
precipitates the blue particles is more weak. 
The patterns of filk refitted the aOlion of water 
alone very well, but they could not bear that 
of foap. 

Thread and cotton took only very pale fliades 
from this dye. 

The deepeft Ihades obtained by this procefs^ 
when concentrated fulphuric acid is employed^ 
fuffer no change, as Bergman^ affures us. He 
fays, that having expofed all the patterns to 
the fun for two months, the deep blues (fuch 
as are known with us by the name of Coven- 
try blues) bleus pers &? tur quins ^ were fcarcely 
weakened; but that the light fhadtes fiiffered 
much more, becoming dull and greenifli. 

Mr. Quatremere fays, that, among feveral 
dye-houfes, he found only two, in which it was 
known how to make the dye of indigo with 
fulphuric acid penetrate into the internal part 

of 
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of the ftufii when the colour is faid to pierce 
or cut (percer on trancher) : and that he gave 
it this /property, by introducing fixed alkali, 
one ounc^ to an ounce of indigo and fix ounces 
of fulphuric acid. With this preparation he 
dyed a pattern of a moft deep and vivid blue, 
and the cut was as deeply tinged as the furface, 
Mr. Poerner, who has paid great attention 
to thi^ preparation, adopts the addition of al- 
kali \ iHe fays, that by means of it, the co- 
lour is rendered more pleafing, and penetrates 
deeper. He direfts only four parts of fulphu- 
ric acid to one of indigo. In the procefs de- 
fcribed by him, four parts of concentrated ful- 
phuric acid are poured on one of indigo re- 
duced to a fine powder : the mixture is ftirred 
for fome time : after having ftood twenty-four 
hours, one part of good dry pot-afh in fine 
powder is add^d : the whole is again well 
ftirred, and, having ftood twenty-four hours 
longer, more or lefs water is added gradually. 

The fame author fays, that he has difcovered 
a preparation of indigo in a dry form, which is 
more advantageous, more eafy to be ufed, and 
tnore convenient than the preceding, but that 
he cannot yet communicate it 4,0 the public, 

» InftruftioQ fur Tart de la teinture, &c, 

H3 To 
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To dye faxon blue, the cloth is prepared 
with alum and tartar. A greater or lefs pro- 
portion of the folution of indigo is to be put 
into the bath, according as the (hade required 
is deep or light. In the dye-houfe this folu- 
tion is called compojition^ and the colour ob- 
tained by it frequently prufftan Hue. The light 
fliades may be dyed after the deep ones : but 
they have more luftre when dyed in a frefh 
bath. For deep fhades it is beft to put in the 
folution of indigo in different portions, raifing 
the cloth on the winch. 

When I come to treat of green in the fixth 
feftion, I fhall give a further account of this 
dye, and of the engli/h blue, which is a variation 
of it. 



CHAP. V. 

Of Dyeing Blue by Means of P ruffian Blue. 

AS pruffian blue furniflies the painter with 
a beautiful and permanent colour, at- 
tempts have been made to employ it in dyeing. 
Macquer, after having made many important 
2 obfer- 
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obfervations on that fubftance, has endeavoured 
to render it ufeful in this art *. 
^ I fhall not ftop to defcribe the properties of 
pniifian blue, which have exercifed the fagacity 
of many chemifts, particularly of Macquer and 
Scheele : I fhall only endeavour to give a fuf- 
ficient idea of it. It is then, a combination of 
iron with a peculiar acid, which acid is formed 
by calcining animal fubftances with alkali, an4 
which is diftinguifhed by the name of pruffic, 
whence its compounds are called prufliats. The 
prufliat of iron retains a little alkali, and fronj 
the nature of the compound, the iron ii> it is 
but little oxydated, fo that it retains the black 
colour proper to it in that ftate. This colour 
a little modified is probably the principle of ^e 
colour of pruflian blue, conformably to the 
principles eftablifhed in the former part of this 
work. 

Alkali, when digefted on pruffian blue, or 
prufEat of iron, takes from the iron the pruflic 
acid 5 and if in this ftate of combination, it be 
mixed with a folution of iron, an exchange 
takes place, the alkali uniting with the acid 
which held the iron in folution, and the iron 
combining with the pruffic acid. But when 

« Mem. de Tacad. 1749* 

H 4 'the 
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the alkali takes the prUflic acid from the irbti^ 
it at the fame I'tne diffolves a portion of the 
metal ; and when the iron refumes the pruflic 
acid^ it retains a portion of the alkali : {o that 
both the pruffiat of alkali, and the pruffiitt of 
iron, ought to be confidered as triple com- 
pounds*. 

Macquer's firft attempt was to foak thread, 
totton, wbol, and filk, in a folution of alum 
and fulphatttf iron; then in an alkaline folu- 
tion partly fatUrated with pruffic acid ; and next 
in water acidulated with fulphuric acid, which 
Vira« to diffolvie that part of the oxyd of iron 
not combined with the pruffic acid, which the 
alkali not combined with that acid had precipi- 
tated. Repeating fucceffively thefe iftlttierfions^ 
he obtained a fine blue, but very unequal : and 
the wool and filk were become harfli to the 
touch, from the aftion of the alkali, and of the 
fulphuric acid. 

It is eafy to perceive, that this procefs could 
hot fucceed. For as an alkali not fatUrated 
with ptuffic acid was ufed in the fecond immer- 
fibh, that part of the alkali which was not fatu- 
i^ted ttiuft diffolve tti6re or lefs of the blue 
tAen up in die firft. If any one, therefore, 

"* Mem.de Tacad. 1786. 

would 
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Vould repeat thefe experiments, he fhould em- 
ploy an aHckli faturated with pruffic acid ; or 
perhaps lime-water, or rather magnefia, both 
of which have the property of combining with 
that acid. 

In a fecond procefs, that learned chemift 
boiled his patterns in a folution- of alum and 
tartar, and afterwards paffed them through a 
bath in which pruffian blue was mechanically 
diffufed. They were now dyed evenly and 
foft to the touch ; but the colour was faint, and 
it was impoffible to render it deeper. 

Abb6 Menon propofes another procefs for 
thread and cotton. It confifts in firft dyeing 
them black : then foaking them a few minutes 
in a folution of pruffiat of alkali : and after-, 
ivards boiling them in a folution of alum, 
in which they acquire a very deep blue. If 
a lighter blue be required, they muft be paffed 
through a weak acid. This procefs is curious : 
in it the pruffic acid appears to take the place 
of the aftringent principle. 

Many trials have been made to turn thefc 
experitnents to advantage, particularly the firft : 
but whatever care has been taken, the colour 
was frequently weak, dull, and uneven. They 
feem therefore, to have been renounced, and 
the only one now ufed has confiderable analogy 

to 
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to the fecond of Macquer. In this the pruffiaH 
blue is merely diluted by means of muriatic 
acid, which does not form with it a true folu- 
tion, but attenuates it fufficiently to make it 
penetrate more copioufly into cotton ftufFs *=. I 
fliall quote literally the defcription given of it 
by Mr. Roland de la Platiere, which agrees 
with the praftice of certain dyers. 

On fine pmffian blue, in the proportion of 
a pound to a piece of fluff, powdered and 
paffed through a very fine fieve, pour, in a 
veflel of delft ware, as much marine acid as 
will reduce it to the confiftence of a fyrup. 
Stir it continually whilft it ferments for about 
half an hour. Dilute it well, and ftir it every 
hour for a day, till no more fermentation is 
perceptible, the particles are extremely divided;^ 
and intimately united with the acid. 

In a trough narrower than the common ones^ 
but widening more toward the top, being two 
feet and a half high, two feet and a half diameter 
at top, and two feet at bottom, put feven or 
eight buckets of water for one piece of velvet. 
To thefe add the compofition, well diluted 
with water in a feparate veflel, and poured 
into the bath through a very fine fieve. As 

« L'Art du fabricant dc velours de coton. 

foon 



ART OF DYEING. lO/ 

foon as the piece is placed on the winch over 
the trough, ftir the bath very brifkly, and let 
down the piece fpeedily, working as fall as 
poffible for one, two, or three hours ; palling 
the piece fucceffively from the winch to the 
horfe or board (planche) and from the board 
to the winch. 

As the pruffian blue is not really diffolved, 
but only very minutely divided, and is weighty, 
it is quickly depofited on the ftuflF, and always 
in greateft quantity on the firft that prefents 
itfelf. Hence it follows, that the colour is at 
firft wavy and frequently in patches, whatever 
care be taken. At this we fhould not be 
furprifed, though we ought to avoid it as 
much as poffible ; work and rework the ftuff ; 
walh the parts that have taken too much colour 
with the bath itfelf; work it over again, now 
one end firft, then the other ; dry it ; work it 
again, always as evenly and fpeedily as poffible ; 
dry it once more, if neceflary, and work it 
again, till we attain the proper fliade, and the 
colour be perfeQily even. There is no colour 
that requires a more experienced workman 
than this. The ftufF is always to be waflied 
and beetled between the dryings. In all kinds 
of baths it is neceflary, that the ftuff' be put 
in thoroughly wet : if dry, the colour will not 

penetrate 
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penetrate it without great difficulty, and always 
very unequally. The left time it is not waflied> 
and is dried on the tenters (rame) in the open 
air, either in the fun or in the fliade, provided 
the piece be well ftretched. 

This colour, one of the moft beautiful pro- 
duced by art, is not changed by the air, though 
expofed to all its viciffitudes. Mr, Roland 
de la Platiere left patterns of it in the open 
• air for fix months together : for a 4ong time 
the colour heightened (a remmfi) and at laft 
had loft but little. Acids are not injurious 
to it : boiling with alum even produces in it 
hnt little alteration. Duft, however, and rub- 
bing on the creafes of it, foon tamift it ; an4 
ihe leaft touch of an stlkaline Kquor xiecompofes 
it irtftantly. 

Inftead of the muriatic acid, Mr, <Juliche 
^fes afolution of tin in nitro-muriatic acid for 
<his operation. 

Formerly a kind of Tea green (celadon) was 
made with fulphat of copper ; but this colour, 
which approaches very near to blue, poffefles 
tto durabilhy, and is no longer in life ; I fhall 
4iowever, mention the procefles for it. The 
xloth after having been fulled and moiftened 
with warm water, was left for an Itout in ftrong 
foap-fuds, after which it was kept half an hour 

or 
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or three quarters of an hour, in a folution of 
fulphat of copper or blue vitriol; a net was 
employed to prevent the cloth from being 
rendered dull by the fediment from the foap 
and fulphat of copper ; fometimes in order to 
produce a more diftinft green, a folution of 
copper was mixed with a bath of weld ; fome- 
times verdegris was fubftituted for fulphat of 
copper. Hellot defcribes a fomewhat different 
procefs, by which the Dutch produced this 
colour in perfeftion. He fays, that they mixed 
together equal parts of lime and fulphat of 
copper in a bag, and turned the cloth out of 
the copper with the foap-fuds, into another 
that was contiguous, in which the particles of 
the copper that pafled through the bag, gave it 
the green colour. 
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Of Red- 



CHAP. I. 
Of Madder. 

MADDER, a fubftance very extenfively 
employed in dyeing, is the root of a 
plant which Linnseus divides into two fpecies, 
the firft, rubia tinElorum foliisfenis^ the fecond, 
rubia peregrina foliis quatemis. Of the firft 
there are two varieties, the cultivated madder 
and the wild madder, called alfo rubia fylveftris 
mon/pejfulana major. 

Although madder will grow both in a ftiff 
clayey foil and in fand, it fucceeds better in a 
moderately rich, foft, and fomewhat fandy foil, 
it is cultivated in many of our provinces, in 
Alface, Normandy, and Provence, the beft of 
European growth, is that which comes from 
Zes^land. 

There 
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There are various methods of cultivating 
and preparing madder, and many treatifes have 
been written* on the fubjeft, that of Mr. Du- 
hamel may be confulted, but more particularly 
that of Mr. le Pileur d'Apligny, publifhed at 
the end of his art of dyeing threads and cotton 
ftuflFs. 

The madder prepared for dyeing is diftin- 
guilhed into different forts, that obtained from 
the principal roots is called grape madder 
(garance grape) the non grape is that which 
is produced from the ftalks, which by being 
buried in the earth, are transformed into roots, 
and are called layers, couchis^ each of thefc 
kinds is fubdivided into robee, mi-robee, non 
robee, fhort or mull (mule) *. 

When the madder roots are gathered, the 
layers are feparated from them, to form the 
non grape, and fuch of the fibres of the roots 
as do not exceed a certain degree of thicknefs 
are added, as are alfo thofe roots which are 
too thick, and which contain a great deal of 
heart or ligneous part : the beft roots arc about 
the thicknefs of a goofe quill, or at moft of 
one's little finger ; they are femi-tranfparent 

* For an explanation of thefe terms, vide page X13. 

and 
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and of a reddifli colour, they have a ftrong 
jfinell, and the bark is fmooth. 

When the madder is gathered and picked, it 
muft be dried, in order to render it fit for 
grinding and being preferved : in Warm cUa 
mates it is dried in the open air ; in Holland^ 
by means of ftoves, which fometimes com-i 
municate too great a degree of heat, and 
change its colour by an admixture of fuhginous 
particles. Hellot afcribes the fuperiority of the 
madder which comes from the Levant, to the 
circumftance of its having been dried in the 
open air. 

After the root has been dried) it muft be 
ftiaken in » fack, or lightly beaten on a wooden 
hurdle, after which it muft be fifted or win- 
nowed. In this way the earth is feparated 
from it, and the billon is removed, a name by 
which the fmall roots and their bark are diftin- 
guifhed. After this, nothing remains but to 
reduce it to powder, which may be done by 
a vertical millftonc, or by peftles, or even by* 
a common fnuff mill. 

All the parts of the madder cannot be pow* 
dered with equal facility ; the outer bark and 
ligenous parts are more eafily pounded than 
the parenchyipatous parts. Advantage is taken 
of this circumftance in order to feparate thofe 

parts. 
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pdiTts, 4s tjhtey do not all give the iame colour ; 
the o«fter berk as well as the wood within^ 
^thrd a yeliowifli colour^ which fpoils die red 
we wiih to obtain. This reparation eilablifhed 
the di(liii6ioa of madder into robee, mi-robee» 
and oourte* A&er the firft operation of the 
mill^ the madder is pafled throvigh a fieve with 
a cover fiued to u^ hy which means, wtuat 
is called the flior t madder^ which is intended 
for taa mni mordof^ colours is obtained ; die 
reaiainder is a|;aui ground and fiftcd^ and thus 
the mi-robee is obttuned ; and a third operation 
aferds the rob^e. The madder thus powdered 
isio be prcferved in a dry place, well packed 
in ciafks^ wbere from its natural unduofity it 
concrecies into lumps. 

Mr. Aeckmaiua ^ agrees with Mr. Hellot in 
q^nipsC that the heat of ftoves injures the 
colour of madder^ and that it would be better 
to dry it in the air only, the eflfeft of which 
might be promoted by various means. He 
finds that common ovens, immediately after 
the bread is taken out, may be ufed inftead 
of the dutch ftoves, when artificial heat is to 
be employed. Mr. d'Amboumey '^ has made 

* Nov. comment, (bciet. reg. Gotting. torn. vili. 
« Wliber. & mem. de la focicte d'agricultuft dc la gene- 
itilk6 de Rouea. 

Vot. II. I fonie 
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fome interefting experiments on madder; he 
thinks that the frefh root may be ufed in dye- 
ing, with as much advantage as the powdered* 
He obferved, that four pounds of the frefh 
are equal to one of the dried, akhough in the 
drying feven eighths of its weight are loft ; the 
expence of ftoving, packing, and fifting are 
fav^d, and it is only neceffary to take care that 
the roots be thoroughly wafhed in a current of 
water, as foon as they are taken out of the 
ground; they are afterwards cut into pieces 
and bruifed by the vertical mill. In dyeing 
with the frefh roots, on account of the quan- 
tity of water they contain, we muft take care 
not to put too much water into the bath. 
Mr. Beckmann fubfcribes to Mr. d'Ambourney's 
opinion, though he has conftantly made one 
obfervation which feems to contradift it ; that 
madder is more fit for dyeing, after having 
been preferved for two or three years, than 
when frefh. 

In the neighbourhood of Smyrna, and in 
the ifland of Cyprus, a kind of madder is 
cultivated, which affords a more lively red 
than that raifed in Europe ; on which account, 
it is eipployed in the preparation of the Adri- 
anople red.. In the countries where it grows 
it is called chioehorzUy and bazala, but it is 

commonly 
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commonly known by the name lizcu'L It is 
now cultivated in Provence, and Mr. Beck- 
manii has raifed it with great fu^ccefs at Got- 
tingen. 

The red colouring matter of madder may 
be diffolved in alcohol, and on evaporation, a 
refiduum of a deep red is left. Fixed alkali 
forms in this folution a violet^ the fulphuric 
acid a fawn coloured, and the fulphat of pot* 
afli a fine red precipitate. Precipitates of 
various ihades may be obtained by alum, nitre, 
chalk, acetite of lead, and muriat of tin. 

In macerating madder in feveral portions of 
cold water fucceffively, the laft receives only a 
fawn colour, which appears entirely different 
from the peculiar colouring particles of this 
fubftance, and refembles that which is extrafted 
from woods and other roots ; this fawn co- 
loured fubftance perhaps, does not belong to 
the pulp, and is only found in the ligneous 
and cortical parts. 

After having by repeated boiling exhaufted 
the madder of the colouring parts that are 
foluble in water, it ftill retained a deep colour, 
and alkali extracted from it much colouring 
fubftance ; the refiduum Vhich ftill remained 
coloured, was very inconfiderable, fo that the 
pulp appears wholely compofed of colouring 

I 2 matter. 



Il6 EL!EMENT6 t)* «r H E 

matter, a good part of \^hicb is not folnble ill 
fimpie water. 

Oxyfenated muriatic ^acid emploj^d in finfB^ 
cient quantity to change an infufion of mftdder 
from a red to a yellow colour, produces a fmall 
quantity of a very pale yellow pFecipitate^ and 
the fupematant liquor is tratiiparent, retaining 
a greenifli yellow colour more or lefs deep, 
according to the <}uantity and ftrengtk of the 
oxygenated muriatic acid. 

The quantity <rf this liquor required to 
deftroy the colour of a deco£tion of madder^ 
is double what is neceflary to dkftroy that of a 
decoftion of an equal weight df brafil wood^ 
which proves, that the colouring particles ^f ' 
madder are much better t:akulated to rcfift 
the influence of the air, than thofe of brslfil 
Wood, they would be eafily changed however, 
if not rendered fixed by mordants. To this, 
1 (hall add fome of the celebrated Mr. Watt*d 
experiments, which he has been fo kind as to 
communicate to me, and which he made with 
the beft Zealand madder. 

A. This madder is of a brownilh orange 
colour, and of the confiftence of a coarfe 
powder poffeffing a flight degree df cohefion t 
it attrafts 'moifture, in which cafe it lofes its 

properties. 
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properties, fb as to become unBt for the pur- 
pofes of dyeing. 

B* With water it affords an infufion of a 
Browniih orange coIouf ; its colour caoamot be 
cxtrafted wifchout a great deal of water> Mar- 
grafiB directs three quarts of water for two 
ounces of madder. It& colouring particles 
may be extvafted either by hot or cold water ; 
to the lattes it aqppearst to give a more' beautiful 
eoloKur ; its deco3:ion i& brownHh. 

C. When an infufion or decoQdon of it is 
ilowly evaporated in an open veffd, a pellicle 
is ^brmed on the furfece, which gradually falls 
to the bottom, after which frefh pellicles are 
fuccefllvely formed until the evaporation is 
finifiied. 

D. The extrafl: thus prepared is of ^ dark 
brown, it partly difiblves in water, to which it 
communicates a lightifk brown colour. 

E. The infufion fet to digcft for foroe days 
in an c^cn vcflfel^ whicb fcould be^ of fuch a 
hei^tt^ diat the liquor reduced to the form of 
vapour, may fall back again, depofits dark 
brown pellicles, the liquor remains of a brown^- 
101 colour, and the pellicles are ibluble in 
water, but with difficulty. 

F. Alum forms in the infufion fi a deep 
browniiU red precipitate, compofed of pellicles^ 

I 3 and 
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and the fupernatant liquor is of a yellow 
colour inclining to brown. 

G. Alkaline carbonats precipitate from this 
laft liquor a lake of a blood red colour, which 
has greater or lefs intenfity according to the 
quantity of alum that has been diflblved in it* 
In this way a blood red lake may be obtained ; 
but we cannot by any means hitherto known, 
give it the brightnefs of cochineal lake ; in 
oil it is tranfparent, but in water it is opake 
and without beauty. 

H. If a fuperabundant quantity of alkali 
bq employed, the precipitate is rediflblved, and 
thfe liquor becomes red. 

I. The lake precipitated by pot-afh, is of a 
more beautiful colour than that by the mineral 
alkali. . 

K. Calcareous earth precipitates a more 
dark and brown coloured lake than alkalis, 
particularly if it forms lime water. 

L. If ^ few drops of alkali are added to 
the water employed in making the infufion B^ 
the infufion extrafts many colouring particles 
of a deep red bordering on brown, ift. Alum 
precipitates a deep brown lake from this infu- 
fion. 2dly. Acids added in fmall quantity 
change it to a yellowifh colour, and in greater 
quantity render it a brown yellow,, but they 

precipitate 
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precipitate nothing from it. 3dly. This infu- 
fion evaporated to drynefs, forms a gummy 
extraft, which eafily diffolves in water. 

M. If the infufion B is made with water 
very (lightly acidulated with a mineral acid, 
it is yellowifh. ift. This liquor long digefted 
becomes pf a greenifli brown, and the yellow 
appears to be deftroyed. 2dly. The addition 
of an alkali reftores the red colour, and the 
infufion then gives on evaporation an extraft 
which readilv diffolves in water. 

N. If carbonat of magnefia be added to 
the water ufed for the infufion B, the infufion 
is of a clear blood red, and on evaporation 
forms a blood red extr'aft, which readily dif- 
folves in water, ift. A folution of this ex- 
traft which is employed as a red ink, when 
expofed to the light of the fun becomes yel- 
low. 2dly. Alum precipitates from this in- 
fufion a fmall quantity of an ill-coloured lake. 
3dly. Alkalis give it a redder and more fixed 
colour. 

O. If the infufion be made with a folution 
of alum, it is of an orange yellow, ift. This 
infufion precipitated by an alkali, gives a lake 
refembling that of F, but its colour is not 
fo good. 

I 4 P. A 
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P. A folution of acetite of lead added to 
the infuiion B, fonxks a brownifh red precis 
pitate. i{L A folution of mercuiy in the 
nitric acid gives a purple brown precipitate. 
2dly. A folution of fulphat of iron^ a fine 
bright brown precipitate, sdly. A folution 
of fulphat of zinc has n(H been tried. 4lhly« 
A folution of fulphat of manganefe, a purple 
brown precipitate. 5thly. A f(^ution of iron 
in the nitro muriatic acid has not been tried. 

Q. The infuiion B being mixed while hot 
with the infufion of cochineal, a brownifh red 
precipitate bordering on a deep purple was 
formed, of difficult folubility in water ; by 
continuing the digeftion, a greater quantity of 
this precipitate appeared, ifl. A pattern fbak-« 
ed in a preparation which the Unen printers 
ufe, having been dyed in this mixture, took 
a brownifli red colour, and a&er having been 
boiled in a folution of fbap, the colour ap- 
peared pretty good. tdly. The fbliutioii of 
foap became very red, it communicated how* 
ever a v^ indiffereiit calpur to paper. 



CHAP. 



•* 



ART OF DYEIM€. 191 



CHAP. II. 

Cf the Procejfes employed in Dyeing with 

Madder. 

T If TOOL would receive from madder, as 
^ ^ has been already ftated, only a perifli- 
able colour, if its colouring particles were not 
fixed by a bafe which occafions them to com- 
bine with the fluff more intimately, and which 
in fomc meafure, defends them from the de- 
ftruftive influence of the air. For this purpofe, 
the woollen fluffs are firft boiled for two 
or three hours with alum and tartar, after which 
they are left to drain, they arc then (lightly 
tvning and put into a linen bag, and carried 
into a cool place, where they ate fuffered to 
remain for fome days. 

The quantities of alum and tartar as well 
as their proportions, vary much in different 
manufa6lories : Hellot recommends five ounces 
of alum and one ounce of tartar to each pound 
of wool ; if the proportion of tartar be in- 
creafed to a certain degree, inflead of a red, a 
deep and durable cinnamon colour is produced, 
becaufe as we have feen, acids have a tendency 

to 
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to give a yellow tinge to the colouring par- 
ticles of madder. Mr. Poener fomewhat 
diminilhcs the proportion of tartar, he direfts 
that it fhould be only one feventh of the alum ; 
SchefFer, on the contrary, direfts that the 
quantity of tartar fhould be double that of the 
alum, but I have found that by employing one 
half tartar, the colour fenfibly bordered more 
on the cinnamon, than when the proportion was 
only one fourth of the alum. 

In dyeing with madder, the bath muft not be 
permitted to boil, becaufe that degree of heat 
would diffove the fawn coloured particles which 
are lefs foluble than the red, and the colour 
would be different from that which we wifh 
to obtain. 

When the water is at a degree of heat which 
the hand can bear, Hellot direfts us to throw 
in half a pound of the beft grape madder for 
each pound of wool to be dyed, and to ftir 
it well before the wool is put in, which muft 
remain for an hour without boiling, but in 
order to be more certain of the dye, it may 
be boiled for four or five minutes towards 
the end of the operation. Mr. Beckmann 
advifes the addition of a little alkali to the 
madder bath ; I approve the plan in the dye- 
ing of thread and cottons. 

By 
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By this procers reds are obtained which are 
never fo beautiful as thofe produced even by 
kermes, much lefs, thofe from lake and cochi- 
neal ; but as they coft but little, they are ufed 
for common low priced ftufFs. The madder 
reds are fometimes rofed with archil and . brafil 
wood, in order to render them more beautiful 
and more velvety, but the brightnefs given 
them in this way is not lafting. 

The quantity of madder which Mr. Poemer 
employs is only one third of the weight of the 
wool, and ScheflFer advifes onlv one fourth. 
Mr. Poemer fays, that having added to the 
alum and tartar, a quantity of folution of tin 
of equal weight with the tartar, and after two 
hours boiling, having let the cloth remain in the 
bath that had been left to cool for three or four 
days, he dyed it in the ufual way, and obtained 
a pleafing red. He defcribes another procefs, 
in which, after having prepared the cloth by 
the common boiling, he dyed it in a bath but 
{lightly heated with a larger quantity of mad- 
der, tartar, and folution of tin ; he let the 
cloth remain twenty-four hours in the bath, 
and after it had become cold, he put it into 
another bath made with madder only, and there 
left it for twenty-four hours; in this way he 
obtained a pleafing red, fomewhat clearer than 

the 
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the common red, and bordering a little oh a 
yellow. According to SchefFet^ fa^ boikng wool 
with a folution of tin, the quantity of whiek 
he does not mention, with one fourth of alum^ 
and by dyeing with one fburtb of madder, an 
orange red is obtained. 

Bergman (ays, that if without boiling the 
wool, it be dyed with one part of a foliition 
of tin, and two parts of madder, it acquires a 
cherry colour, whkh when expofedi to the air 
acquires a deeper tinge. 

If wool be boiled for two hours wkh one 
&Mirth of fulphat of irei% then wafked, and 
afterwards put into cold water with one fourth 
of madder and then boiled for an hour, a co£Fee 
colour is produced ; Bergman adds, that if the 
wool has not been fbaked, and if it be dyed 
with one part of fulphat of iron and two of 
madder, the brown obtained, borders upoa a 
red. 

According to thefe chemifts, by emptoying 
fulphat of copper a& a mordant, we obuain from 
madder a clear brown bordering on yellow. 
A colour of the fame kind will be prodviced^ 
by dyeing the wool fimply foaked in hot water, 
with one part of fuljdiat of copper a»d two of 
madder; if equal parts of thefe two fubftances 
be ufed, the yellow will be fomewh^t more ob- 
3 . for 
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feurCi i>ordering cm a green; in both thefe 
<^eS| the cdiour dots not become darker by 
exp0&re to die air. 

t have employed a folution of tin in various 
v^ayS) both 141 the ptieparsttkm and in the mad« 
dering of cloth. I have ufed different folu«- 
tions of tin^ and I have found, that the tint 
was always more yellow or fawn coloured, al- 
though fofnetimes brighter than that obtained 
by die common procefs. 

M^^er does not afford a colour fufficiendy 
bright for dyeing filki de la Folie, however^ 
has given us a procefs for employing it for thi^ 
purpofe. 

Half a pound of alum is to be diflblved in 
each ^uatt of hot water, to which two ounces 
of pot-afh are to be added ; after the efferve* 
fcence has ceafed, and the liquor has begun 
to grow ^lear, the filk muft be foaked in it 
for two hours, it is then to be waftied and put 
into a madder bath ; filk dyed in this way be- 
comes more beautiful by the foap proof'. 
Scheffer gives us a fomewhat different procefs; 
the filk is to be alumed in a folution of four 
ounces of alum with fix drams of chalk for 
each pound of fcoured filk ; when a fediment 

* Journal de Phyfiquc. t, xiii. p. 66. 

is 



126 ELEMENTS OF THE 

is formed^ the folution is to be decanted, and 
after having become quite cold, the filk is to 
be put into it, and to be left eighteen hours j 
it is then to be taken out and dried, after which 
it is to be dyed with an equal weight of madder, 
when it takes a pretty good, but rather dark red* 
Mr. Guliche alfo defcribes a procefs ft)r dyeing 
filk with madder ^ ; for one pound of filk he 
orders a bath of four ounces of alum and one 
ounce of a folution of tin; the liquor is to 
be left to fettle, when it is to be decanted, 
and the filk carefully foaked in it, and left for 
twelve hours, and after this preparation, it is to 
be immerfed in a bath containing half a pound 
of madder foftened by boiling with an infufion 
of galls in white wine ; this bath is to be kept 
moderately hot for an hour, after which it is 
to be made to boil for two minutes. When 
taken from the bath, the filk is to be waftied 
in a ftream of water and dried in the fun. 
Mr. Guliche compares the colour thus ob- 
tained, which is very permanent, to the turkey 
red. If the galls are left out, the colour is 
clearer. A great degree of brightnefs may be 
communicated to the firft of thefe, by after- 
wards paffing it through a bath of brafil wood 

** Volflandigcs farbe, &€• iv band. 
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to which one ounce of folution of tin has been 
added, the colour thus obtained, he fays, is 
rery beautiful and durable. 

Madder is ufed for dyeing linen and cotton 
red, and even for giving them many other co- 
lours by means of different admixtures ; it is 
the moft ufeful of all the colouring fubllances 
employed in this kind of dyeing. It is proper 
to enter into a fomewhat minute detail of the 
different means by which this kind of dye may 
be rendered more certain, more beautiful and 
varied. Thread does not fo eafily take a co- 
lour from madder as cotton, but the proceffes 
which fucceed befl for the one arc alfo to be 
preferred for the other. 

The madder red of cotton is diflinguilhed 
into two kinds, the one is called fimple madder 
red, the other, which is much brighter, is called 
Turkey or Adrianople red, becaufe it comes 
from the Levant, and has feldom been equalled 
in brightnefs or durability by our artifts. 

Madder reds likewife differ very much in 
brightnefs and permanency according to the 
proceffes employed. We are indebted to Mr. 
Vogler for fome very interefling experiments 
on this fubjeft, of which I fhall now give a 
fummary account.' Mr. Vogler firfl confiders 

the 
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the mordants, and afterwards the preparation 
of the madder bath *. 

The firft mordant he tried, confifted of a 
folution of three drams of noman dum in four^ 
teen ounces of water. Thread and cottons 
boiled for fome minutes in this folution/ and af- 
terwards paifed through the diflPerent madder 
bathsi which will be hereafter defcribed, took 
a flight poppy-coloured red. Our author ob* 
ferved in this, and many other experiments^ 
that roman alum was much better than com^ 
mon alum^ and gave greater brightnefs to the 
colours^ He always ufed yellowifli thread and 
cotton^ which he firft leyed, dien wafhed ai»l 
dried* 

The above proportion of alum speared to 
him the beft, yet though he repeated the alurn^ 
ing three times^ he was not able to give the 
thread and cotttin a good ccJovr. The addi- 
tion iOif iIh^ fmalleft quantity of any kind of 
acid rcndtMixi it paler ; the addition of arfenic 
)m>ducc\l no cffc^ ; fheep and cow dung» and 
album grecuiiH added to the mordant, as wUo 
luinc cmptoj'ed inftead of water to difclvc 
the ahiin^ contributed femewha^ but not much, 

to 
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to ftrengthen the colour. Muriat of foda and 
ammoniacal muriat had more efFeft, but thefe 
falts rendered the colour more dull ; lime-water 
afted very much in the fame way. The fub- 
dances which had the bed efFe£l were gum ara- 
bic, ftarchj fenugreek-feed, and above all, glue. 
The author fays he has attempted to impreg« 
nate thread and cotton with fifh oil, hogs-lard> 
and olive oil, but without fuccefs. The gaftric 
juice and the ferous part of the blood of animals 
a£i like the glue« 

The thread and cotton mav be foaked alter- 
nately in a folution of glue and a folution of 
alum, or the glue may be diffolved yrith the 
alum, in the proportion of from one dram and 
a half to four drams, with the quantity of alum 
direfted. It is neceffary to choofe fine glue* 
This fubftance ufed with alum produces a more 
iaturated colour, but without alum the red is 
dulky. 

Muriat and nitrat of alumine not only pro- 
duce a more intenfe and durable red than 
alum, but the tint is pleafanter, more efpecially 
when the nitrat is employed. In general, mu- 
riats render the colour darker, more faturated, 
and more durable- Corrofive mercurial muriat 
produces the fame effeft^ 

Vol. II. k Having 
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Having diBolved in a ftrong ley of pot-^fit, 
as much powdered white arferiic as it would 
take up. with the affiftance of heat, and having 
mixed this folution, which had been diluted 
with two parts of wiater, with a faiurated folu-^ 
tion of alum, the mixture became turbid and 
of the confift^nce of jelly; it recovered its 
t*ran!parency on adding gradually a folution of 
alum. 

Thread and cotton foaked for twelve hours 
in this mordant, when waflied and dried received 
from madder a beautiful well faturated colour. 
Thread and cotton which had been for fix hours 
in nitro -muriatic acid, and afterwards walhed 
and dried, took from madder a more beautiftrl 
^nd durable colour, than that which dyers ob- 
tain from annotta ; fome had madder by means 
of this mordant afforded a yellowilh brown of 
«n agreeable (hade. 

This colour may be changed into a poppy- 
coloured red, which may vie with the moft 
4)eautifal colours of this hue obtained from bra- 
iil wood and cochineal, hy firft foaking lihe ftuff 
in a folution of alum and common fait, and 
boiling it a fecond time with madder. 

Mr. Vogler macerated for a night three 
drams of pot-afh with an equal quantity of com- 
mon 
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piie4 ? WJ^HJg bgi|t, aij4 p^t iijtf? it l^jpe fhreji 
<N feffJ^ cel«)», 3Ji4 aftpr ^If ^ qq^Jgr .9f ^ 
j^';? IjejJiiJJI, h^ <t99Jf jf 91^, riofe,4 ^p4 .drif^ 
it, Jfeep l^a]^ it j}^ J 4pluti;9p pi" jilj^jn jn^ 
¥©l»m9p l^iJt, lifter wbi^fe ^g paffe^ )t tfyrQjig^ 
» feJWftW of ^_, ai)4 af ,1^ #ipp.e4 jt i;> ' ji 

liF fQ ;lip j^repft^tipp 9f gj^dde;? an.cl pffj.- 
Hflj Wm» ^f a4df4, J^e jhfga/^ ^^4 P9fj9^ 
takg in this bath a beautiful orange c.Q}9jifr i 
it h rfw| (haf fJM? dyfifS ^ flaiipy plj^es tMr.epare 

)P%SJ|| a icplpMiT i? .o)?tftifl^d whjbcfi j^ u J5r,{i 
9f4 09 ^1^ pj? .Wi^U )t^e pfpciej[s ,a ^ne ^^^Jl 

fts4 f ottoij jt^ajt ;t<^v^ be;eA %»,ed. By ^ter- 

felly WWn^«^% 'tl»fi™ »^i^ g>W-«i» ^'^ 4y^eing 
jlfefcia f Ijbjcamd 49?e jui a flaacl((jl;ef b.?Ltbi jfeey tak,e 

gi^ftut^fV^ y^ry liv^j^. 

^d pf t jcead an4 e^tfttd/if <;o\q}tft4 hy 

fflfcftfi. /uiy?fe^>;ic, »nd .flaufjij^yife ^cj^s, 4il\i* 

K a ted 
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ted with two parts of water, and became more 
or lefs pale and yellow. The aQion of the 
nitric acid was the moft powerful^ and that 
of the muriatic the weakeft ; this laft turned 
the colour brown. The vegetable acids have 
a much weaker aflion; a folution of alum 
powerfully diffolved the colour, rendered it 
clearer, and at the fame time brighter; pot- 
afh and lime water have the property of ex- 
trafting much of its colour, and changing it to 
a deep red. 

Galls difpofe thread and cotton to receive 
the madder colour. Mr. Vogler's preparation 
for galling confifted of five drams of black 
galls, kept for twenty-four hours in a pound of 
water, which was then boiled for ten minutes^ 
and fometimes he added fix drams of common 
fall. The galled thread and cotton after hav- 
ing received the mordants of alum and fait, 
took with the madder, a perfeftly faturated 
colour but which was of a dark red. Thread 
and cotton fucceflively impregnated with a fo- 
lution of tin and glue, fteeped in an infufion of 
cochineal and galls, waftied and dried, andj[af- 
terwards impregnated with the alum and fait 
mordant, and laft of all dyed in a madder 
bath, received an uncommonly beautiful co- 
lour which was very bright and confiderably 

durable. 
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durable. The mordant of alum and corrofive 
muriat of mercury and that of alum and fait 
gave a fomewhat deeper colour. 

Mr. Vogler was equally fuccefsful, when in. 
ftead of galls he ufed feveral other vegetable 
aliringents^ fuch as the ground bark of the 
alder and oak, the powdered bark of walnut- 
tree root, flowers and bark of pomegranate, 
the leaves, bark, and tops of the fumach. He 
made many experiments with metallic and 
earthy falts, all of which except the aluminous 
and the folution of tin, appeared to him to be 
but little adapted or entirely hurtful in the dye- 
ing of red : we Ihall communicate the princi- 
pal refults. 

Tbfi folution of nitrat of lead employed as a 
inordant, produced a very loaded dirty red in- 
clining to browHt In general, folutions of lead 
ufed as mordants for thread and cotton difpofe 
them abundantly to receive colours froni all 
vegetable colouring fubftances, but they hiave 
always a dark and dirty appearance. Thefe 
mordants may be employed for brown or black 
colours ; the ])zd brown jiift mentioned for in- 
ftance will change to a perfeft brpwn of a very 
beautiful (hade, if pafled through a mordant of 
alum and fait, and boiled a fecond time with 
nriadder. Mr. Vogler obtained a very fine 

K 3 black, 



1^4 ElEkiiiis dr frfs 

with fdt df leH aita UsM plittiiig tlid6 i tltd ^ 
folation of fuli^fiia df ctijfitfi^, atid lioiliflg ttoR 

Cbbih diltbivid lit tiie mtf6>ilHiHatit atid 
^rbddifed i verjf Jitealaiit cdtbdt^ ik^ily f«ibttl- 
BiiH^ i Vtijp' ikhirated Vidlet A Ic^atioli dt 

fUi^t »f c&^T ^Vt A bid iiiic. V€t6egflS 
^iflblvi^d in Viii&gat pit>dub^ tBi feitie iftfia. 

the Uitiiii of cdpp^t ^HtAltt)^ a tttlth mdfS 
beliitiy ^ fittii^ed ebldor. 

TbreJId ai^ cdHcm that hAv« f^c&iv&a tT(6 
nidfaihl bf hiipkt di" cd^l' df fidd, l^b ill 
ihe mada& fe^ i difty dull ^idtSt ^6iih 

Mr. Vogler having added die alkalihfe foitr- 
tl6ft 6i iitehic abo^ U'ettdOhifi, t» k fttddc 
Hlety faHiHU»l (biiitibil of JTAl^itt bf c^pi^l' iA 
iron, proihite;^ a till-bi)) ihixttth; #hith ilfeh- 
vefced, ^^ he Ir'ehd^iied it Irahlj^ht hf ^»M- 
Vng iiiipliat df i'roA. thiC^d ahd tbtobn Ifh- 
piegnited with diii ^Vepft^tfoh i-et£iV6i) & 
B'eauUfuI fatur&l^d pUce cbtbulr Wii\i 'p&it- 
trated Afem de^l'y. 

f^e nifirlt mA ^kHIt df i'rbii ))rcki(lt)ia & 
better ete« than tfe ftilphit ahd ac'ethe, thsy 
afefdeil k UmM ^ell iTat^iratSiVi vibltt tb- 
te. tii^ liitiiiril foMibn 6\ alfenk WiM 
'with fcift^y arfd ttitjtanic fl^s gfehfetally ftYi^t 
3 them 
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them better mordanta for all colours. This 
Ukewife renders the eiFe6i of the mordants intp 
which it jcnters more lafting, fo that the ftulF 
impregnated with it many years b^for^, may be 
dyed without difadvantage^ a circumftance we 
do^.not retqark refpeding any other mordantj^ 
excepting a fpluti^n of tin, Sulphat of zim 
afforded a weaker violet than folphat of cop- 
per. Sulphat of lime and calcareous nitrat 
produced no cStdu Sulphat of manganefe dif- 
covered fon^e thqugh but little action. Mr, 
Vogler remarks* that it is neceflary always to 
riofe . the cptton and thread when ihey come 
o^t of a mordant i if this precaution be ne- 
glefted, a weak colour only is frequently ob- 
tained» where a ftrong one was expefkd, be- 
caufie the particles of the mordant difperled 
ihiougb the bath^ combine with the colouring 
particles ^d &t% precipitated widi tbexn ; this 
precaution is efpecially necfeflary, when we dye 
with fubftances whiph do not coat^n much 
£olouring mattber* 

Mr. Vogler prepares (be madder bath in 
difiercfil; ways. £^ |>ut three drams of madder 
iato from fixteen to ei^^en ounces of water^ he 
macerated it for twenty-four hours, theft boiled 
It for a quarter of an hour^ introduced the 
/thread ^d oAtoq, and hoilpi 4^b«m for baif 

K ^ a, quarter 
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a quarter of an hour^ he afterwards wafhed 
them in two or three waters^ and then dried 
them in the (hade ; he remarks that by long 
boiling, the colour of the fluff is taken away 
and deftroyed. 

Frefh urine fubftituted for water affords more 
lafting colours, but in fummer it is apt very 
fobn to become putrid, fo as to render the in- 
fufion incapable of giving the dye. 

One dram of lheep*s dung or album grecum 
produced the fame effeft as the urine. 

Three drams of muriat of foda or one dram* 
of ammoniacal muriat produced a fuller but 
lefs bright colour. Sulphat of pot-aih and ni- 
tre had no effeft. 

Three drams of white fugar afforded a more 
beautiful and faturated colour ; on the addition 
of four drams of long pepper, it was found to 
have become more capable of refifling the ni- 
tric acid. 

One dram or one and a half of flarch or 
gum arabic thrown into the bath juft as it be- 
gins to boil, and before the cotton is put in, 
gives a finer and more faturated colour ; one 
dram of fenugreek feed produced very nearly 
the fame effeft. 

If in the beginning of the digeftion four 
drams of fpanifh pepper are added, we obtain 

from 
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from the liquor colours that are more durable 
than the preceding, efpecially if we afterwards 
add three drams of common fait. 

From one ounce to one ounce and a half of 
glue in the ftate of jelly thrown into the liquor 
as the ebullition, commences, affords a parti- 
cularly beautiful full colour, and the addition 
of three drams of common fait not only renders 
the colour more lading, but preferves the infu- 
lion from becoming putrid. 

The moft beautiful colour of all, however, is 
obtained by mixing four drams of ox gall with 
the decoftion, but at the fame time it muft be 
obferved, that this colour is more eafily de- 
ftroyed by the nitric acid than any other. 

All the madder baths except thofe prepared 
with urine, glue, and animal dung, may be pre- 
ferved for a long time without lofing their 
power. Mr. Vogler kept fome till they be- 
came mouldy and foetid, and yet they dyed 
very well ; nay he obferves that they produced 
more durable colours, or at leaft, colours which 
refitted the aflion of the nitric acid more 
powerfully. 

On putting from thirty-fix to forty grains 
of cryftals of tartar into the bath, juft as the 
linen was thrown in, the colour produced, was 
found capable of refitting the nitric acid. The 

fulphuric^ 
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falphuricy nitric^ and muriatic acidfi iri ver)r 
fitiall quantity^ produced the fame eifed ; in 
too large a quantity they weakened the colour 
Und rendered it pale* One dram and a half 
of powdered alum made the colour finer^ biu 
not more durable ; twenty*four drams of cor«^ 
rofive nmriat of mercury, rendered it more 
obfcure but more permanent. White arfentc 
employed in different proportions never occa* 
fioned the leaft change, though dyers frequentlyr 
ufe it as well as orpiment, with a view of making 
the colour more durable. 

In Mr» Vogler's experiments, cotton always 
took the colour better than thread, the differ** 
ence howeveri was not very great, when ht 
employed linen or h empen cloth that had been 
a little worn, and that had become foft to the 
touch, and when its texture was loofe and the 
thread flightly twitted* 

Mr. le Pileur d'Apligny gives a very minute 
defcription of the procefs employed at Roueei 
for dyeing cotton red ; it is as follows : 

The cotton muft be fcoured, galled with on^ 
part of galls to four of the cotton, after which 
it muft be alumed with four ounces of roman 
«lum to one pound of cotton, and an equal 
weight of wa/ter^ to the folution of alum, one 
twentieth part of a folution of foda, confining 

of 



6f hSlf & 'po^i4 of TodA to a quatt of >^ter, 
Sdtf)« uBi m\y hklf ihd quimttty of fOd«, 

ifld dhd flXth IfeR of Watet, Which they feplate ' 
by k folutittn bf taftttt ihd arffefiic. Mf. Ifc 
PilWf d'At>llgny IBinkS thefe Idft ihgfedfehts 

eetiiiti^aa tsith ©thei*. We have feen br 

Mr. Vbgter's iiifeperiAidfit^ that tattUr tifed 

with the !h6fdftht ^^eakeiife the eolout, atid that 

irtbnii vrM 6niy ilfefdl ^h*h cdttblneti with 
m hik&U; 

Othferi add a^fetlte of lead ot factharum 
ftluHii, br ttiUridt df liii. Mr. /€ Piletir 
a'Apligfiy adViftt thfe additibh df fbtnt Vihegat 
to tht iitfetlte of leiili in <)t-(tet- tb preveht th^ 
^^ipltfeitidft whieh is Foftted, wheA it is dit 
IfelWi to WHtfer. 

Wheh the cottbn i« ta]k«i but of lh€ mordant, 
ft is tlighllj Vftlng With thfe pirt, and dmd ; 
the colour is more l>eautiful as the drying h 
!IdW. They gfenePilly dy6 bnly tvfeftty pbilnds 
tot ttotton *t i tiftife ; it i* b^ttef t6 dyfc *Ven 
«hly tfeA, bfefeaAfe Whtn tob gt^at a niimh'et bf 
l^aiiki 44^ WVG\ight in Ih* tt>pp^r, it is much 
Viioinfe dtffiWilt ttt dy6 theBfi Equally. 

A atfpptt in which ten ptydnd^ bf tbttbn 
i*fe to he dyed, ftibuld hold about two htindrtd 

^d forty quarts of water, whith ttrtift bt hifeattd : 

when 



140 ELEMENTS OF THE 

when almoft too hot for the hand, fix pounds 
and a quarter pf good dutch grape madder are 
to be added, and carefully difperfed through 
the bath. When it is well mixed with it, the 
cotton which has been previoufly put upon the 
flicks and placed on the edge of the copper^ 
is to be immerfed hank by hank. All the 
cotton being put into the bath, it is to be 
worked, the hanks on each of the flicks being 
turned for three quarters of an hour, and the 
bath kept conftantly at the fame degree of heat 
without boiling. At the expiration of this 
time, the cotton is taken out and placed on 
the edges of the copper, a pint of the above 
ley of foda is to be added to the bath, the 
cotton is then to be returned into the bath» 
and boiled from twelve to fifteen minutes, 
laflly, it is to be taken out and left to drain, 
wrung, wafhed in a flream of water, and wrung 
on the pin a fecond time. 

Two days afterwards, the cotton receives, .a 
fecond maddering in the proportion of eight 
ounces to the pound, and is worked about as 
in the firft maddering, with this differencq, 
that no ley is added, and that well water is 
employed for the bath ; this maddering being 
finilhed, the cotton i^ Iqft to cool, w^Ihe4* 
wrung, and dried. 

Mr. 
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Mr. le Pileur d'ApHgny does not think this 
method of dyeing by two baths a good one^ 
becaufe it requires more time and fuel, and 
becaufe the fecond maddering cannot furnifh 
much dye, the falts of the mordant having 
been exhaufted by the firft. He propofed 
another method, in which he fays feveral dyers 
have already fucceeded ; it confifts in aliiming 
the cotton twice, and then dyeing it by one 
bath only. 

In order to render this red more lively, a 
quantity of warm water, fufficient to moiften 
the cotton, is put into a caldron or vat, into 
which about a pint of the ley is to be poured, 
tke cotton is to be foaked in this bath, pound 
by pound, left there for a moment, taken out, 
wrung, and dried. According to Mr. le Pileur 
d'Apligny this operation is ufelefs, for as the 
red cotton is intended for making ftuffs, from 
whence it is neceflkry to feparate the prepara- 
tion when they are to be wrought, the colour 
of the cotton is at the fame time rendered 
more lively, becaufe it is pafled through warm 
water rendered more aftive by the addition of a 
little ley. 'When the ftuffs are taken out of this 
water, they are waflied in a ftream, and fpread 
upon the grafs, where the red brightens more 

than it would do by any other operation. 

The 
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Tfays nd in {Hruiteii ftjiffs 10 liki^wire fTd" 
fittced b)^ maiUUr» but H flUlft ^ f^e^ ^ ft 
mordgnt. Mr. WUfoM ikfcribfii) ihH yfU^h it 
ufed for this pjupofep a3 fi»ilQW6> ill &mr i^U94t 
pf hot watisr ((orm employ lini« waiter) ihf^ 
)>oun4s of fxowdered aliioi^ 9^d OW poun^ of 
faccbanun fiituitii^ or Acctite af tej^^ jir^ 19 
be difibiv^» this fblution 15 |Mtt int^ l^ v#^ 
fuficiendy large to tSiow of ^ 4sSstr¥fi^n^ 
which takes place, and two ounces of i^Qw4ifid 
chidki two ounces of pot-aib, nd KnfO O^^Diped 
of corrofiye mimat of lA^c^uiy* <^r cwjdii^i^ 
(ubli^iAte, ATit io be aiUed> Th;^ m^t^S 
mtift he wxll ftkr^d mi i(kSi«<ld t9 ^tfl#» ^ 
clear )iq«UMr mud diea im dceifrt^d^ pr wkfii% h 
beuer, fiiteretd« 

With this liqiUori coioiired mi^ thi^ .4f«A^ 
tion of brafil vood, they^ ^int, md f^ jtb^ 
ftitff through iaot waner, dn fifhich coy^ .d4^ 
lias beep 4ifilrfi&d> mi Ord^er to Udoe i»>A^ ^ 
ftarch or gum^ ufed to ^wt {a^fjfiikm^t M 
<)be oioniant, ^htnf theii caciefWlly wiAi k* ao^ 
^t 4i 4ntd a miMifler ba«b. AH ^ AMtff 
becomes coloufcid^ hii Dhat wbich i«L$ M(t 
t»eea fixed by the ^orcUknt is deftrc^^ed^ k^ 
aketsoatd^r bcaiiifig with b^an and ^yfiofu^ ^ 
thegrafs« 



Ui 



ART OF DYEING. 143 

Mr. Oberkampf ufes the fame ingredients 
for tlic mordant, except that he does not put 
into it any corrofive mercurial muriat. We 
have feen by Mr. Vogler's experiments, tfcat 
that raetalUc fait rendered the colonr of the 
madder more durable^ and at the fame time 
deeper. 

I fhaJl here e«81 to the reader's TecoUeftion 
Aat akffli is decompofed by acetite of lead, 
and that diere refults from the decompofitien 
an acetite of ahimine, while the lead combined 
widi the folphuric acid, forms an infoluble fait, 
which remains in die fediment- The alkali 
and fhe chaSk fcrve (to take up the fuperabun- 
dant acid, *which would weaken the colour of 
the madder, and give it a yellow tinge. 

Mr. WtMbn direfts the ufe of this mordant, 
which is known by the name of printers mor- 
dant, and which is the fame which Mr. Watt 
refers to in the experiments above mentioned, 
relative to the dyeing cotton red ; according to 
im procefe it muft be galled, dried, impreg- 
nated wkh the mordant, diluted with hot water, 
dried a fepond time, maddered, wafhed, and 
dryed again. 

The Adrianople red poffeffes a degree of 
brightnefs, which it is difficult for us to ap-' 
proach by any of the proceffes hitherto men^ 

tioned. 
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doned> it has likewife the property of refifting 
much more powerfully the action of different 
rea£lives, fuch as alkalis^ alum^ foap^ and 
acids. Mr. Vogler confeffes that by his nu- 
merous proceffes, he has not been able to 
obtain a red of a degree of permanency equat 
to that of the Adrianople red, though he has 
much excelled in this refpeft the falfe Adriano-= 
pl& reds ufed for Siamefe (fiamoifes) and other 
red ftuffs. It is neceffary to remark, that foap 
fuds weakens and deftroys the mod durable 
madder colours, even that of the Adrianople 
cotton ; hence it appears, that we ought as 
much as poflible to be fparing in the ufe of 
foap> in the wajfliing of thread and cotton of 
this colour ; the only difference between the 
true and falfe Adrianople red, is this, that the 
one r^fifts thefe influences much longer than 
the other. Aqua fortis or dilute nitric acid, is . 
according to Mr. Vogler the beft and moft 
expeditious teft, for diftinguifhing the true 
Adrianople red Jrom the falfe. If we im* 
merfe a thread of the latter dye in it, it foon 
becomes pale^ and in lefs than a quarter of 
an hour white, while the true Adrianople red 
will remain in it for an hour without any alter- 
ation^ and indeed never entirely lofes its co- 
lour, which acquires an orange hue. 
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. The Adrianople red, which for a long time 
cam6 to us by our Levant trade only, excited 
the indullry of our artifls, but their attempts 
were for a long time fruitlefs, or their fuccefs 
confined to a very few manufaftories. Tht 
Abbe Mazeas publiftied fome experiments which, 
threw confiderable light on this kind of dye,, 
and government, from the information it re- 
ceived, publifhed in 1765 an inftruftion under 
the title of A memoir containing the procefs 
for dyeing fpun cotton of the fame f carle t red 
as that of the Adrianople cotton. We find the 
fame defcription in Mr. le Pileur d'Apligny's 
treatife, but the procefs has not fucceeded 
completely : the fault feems principally to 
have confided in making the alkaline folu- 
tion toaftrong. The alterations made in differ- 
ent manufa£lories, with more or lefs fuccefs, 
have been kept fecret. For the following de- 
fcription I am indebted to Mr. Clere, who has 
the management of a manufaftory at Vau- 
dreuil, and who has fent me a pattern of his 
cotton, which is dyed of a beautiful and dura* 
ble red. 
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Frocefs for the Airiancph or Turkey Red. 

When a hundred pounds of cotton are to be 
dyed, we muft begin by fcotfring it well. This 
operation confifts in bailing the cotton in a ley 
of foda^ marking one degree of th€ areometer, 
to which is commonly added the remainder of 
the bath which has been employed for paffing 
the cottons through, for the white preparation 
(en I'appret blanc) which is called ^r^/^a. 

In order to fcour the cotton properly, and 
prevent it from entangling, a cord is paifed 
through three hanks (the hank is compofed of 
four knots (pentes) each of which weighs a 
quarter of a pound, makrng the hank equal 
to a pound) and it is thrown into the l^y when 
it begins to boil ; it is carefully immerfec^ that 
it may not be fcorched by the upper part of 
the caldron, which ftiould contain about one 
hundred and fifty gallons of water for a hun- 
dred pounds of cotton : the cotton is com- 
pletely fcoured when it finks of itfelf in the 
caldron; it is then taken out, and waftied 
knot by knot in the river^ wrung, and himg 
out to dry. ' 



Secord 
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Second Operation ; Bath with Dung* 

A hundred pounds of Alicant foda (baritla) 
in coarfe powder, are put into a tub witli a hole 
neat its bottom, to allow the water to rtin into 
another tub placed under it ; feventy-five gal- 
lons of iixivial water are poured on the fod^ 
in the Upper tub; when the water which has 
run into the lower one marks two degrees of 
the foap-makers areometer, it is proper for the 
bath with dung, which is made in the following 
inai^rier. 

Twenty-five or thirty pounds of flieeps dung 
are mixed with the above ley in a large earthen 
veffel, and ftirred with a wooden peftle, thei^ 
pafled through a hair fieve placed over the vat 
in which the bath is to be prepared, twelve 
pounds and a half of Provence olive oil are 
then poured into the vat, and kept conftantly 
ftirring with a rake, that it may be perfeQlj^ 
mixed with the ley and the dung ; the foda ley 
is poured upon it, nine buckets of water (each 
equal to four gallons) are commonly requiret^ 
for a hundred pounds of cotton. The bath be* 
ing thus prepared is in a proper ftate to receive 
the cotton. For this purpofe, fome of the bath 
is taken in a woodecL bowl, and ppvred into 

L 2 an 
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an earthen pan fet in brick-work at a pro- 
per height for working. A hank of cdtton 
is taken and well wrought with the hands ; it 
15 frequently taken up and turned in the pan, 
and then hung upon a wooden hook fixed to 
the wall ; it is (lightly wrung out, and thrown 
upon a table, and the fame operation is repeated 
with each hank. The table upon which the 
cotton is thrown ought to be raifed eight or 
ten inches from the ground. A workman take$ 
a hank in each hand, and ftrikes it on the table 
to ftretch the threads ; he turns it three times, 
and then makes a fmall twift to form a head 
for the hank and lays it upon the table : not 
more than three hanks fhould be placed one' 
upon another, as too great a weight would 
fqueeze the bath out of the under hanks. The 
cotton ought to remain ten or twelve hours on 
the table, and then be hung out to dry. 

Th'rd Operation ; Bath ivith Oily or White 

Bath. 

Ley of foda alfo at two degrees of the areo- 
meter is taken, and after the vat in which the 
bath with dung was made has been well cleaned, 
twelve pounds and a half of olive oil are put 
into it, and the ley of foda added while it is 
kept conftantly ftirred with a rake, in onder to 

mix 
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mix the oil completely. This bath ought to 
refemble thick milk, and that it may be good^ 
it is neceffary that the oil fliould not rife to the 
furface ; fome of this bath is then put into the 
pan, and the cotton dipped hank by hank, as 
in the former operation; it is thrown on the 
table, and beat upon it, which is called creper ^ 
it is left there till the next day and then hung 
out to dry. For this bath about eight buckets 
of ley are required. 

Fourth Operation ; Jirjl Salt. 

Frefh foda is added to the remainder of that 
firft put into the tub, if the water poured upon 
it has not attained three degrees. For this 
operation eight buckets of ley are poured into 
the vat upon the remains of the white bath, 
and the cotton is paffed through it in the fame 
manner as before. This operation is called 
giving it the firji fait (donner le premier fel}. 
The ley being at three degrees. 

Fifth Operation ; fecond Salt. 

The cotton is paffed through a ley of foda 
at four degrees, the working being conduced 
gs before defcribed, 

L~3 Sixth 
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Sixth Operation ; third Salt, 

The cotton is pafled through a ley of foda 
at five degrees* 

Seventh Operation ; fourth Salt. 

The cotton is pafled through a ley of foda 
at fix degrees, the fame precautions being ob- 
ferved, and then carried out to be dried on 
very fmooth poles 5 when dry, it is*taken to the 
river to be wafiied in the following manner. 

Eighth Operation, 

The cotton muft be firft foaked in the wa-r 
ter, then taken out and put upon the horfc 
(bayard) to drain ; water is repeatedly thrown 
on it, that it may be well foaked, and an hour 
after it is wafhed knot by knot, to free it com-> 
pletely from the oil, which is abfolutely necef-, 
fary to its taking the galling well ; it is then 
wrung with the jack and pin, and ftretched 
upon the poles to dry : the cotton when thus 
wafhed ought to be of a beautiful white, 

J^inth Operation i galling^ 

* 

For the galling, we muft choofe good galls 
in forts (a terin employed ip commerce to 

denote 



ART OF DYEING^ 15! 

denote black and white galls mixed together 
in equal quantities) and having bruifed them, 
put for each hundred pounds of cotton, twelve 
pounds and a half into a copper, and boil them 
in fix buckets of clear river water. Three 
hours are generally required to boil them fuf- 
ficiently ; we perceive that this is accompliflied 
when they break between the fingers like 
boullie ; thr^e buckets of cold water are thea 
added, and the whole paffed through a vtxy 
clofe hair fieve, fqueezing with the hand what 
has not paffed through, in order to feparate all 
the refinous particles. When the water has 
fettled and become clear, the galling is to be 
performed in the following manner* 

Nine or ten quarts of the galling is poured 
into an earthen pan fet in the wall at a height 
convenient for working, and the cotton is dip* 
ped in it by feparate hanks, working it well 
with the hands ; it is then wrung with the pin, 
and carried out to be dried as fail as it is dip* 
ped, a precaution effentially neceffary to pre* 
vent the cotton from growing black. 

When the cotton is thoroughly dried we 
proceed to th^ alumin^ in the following maai^ 
ncn 
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T['ef7tb Operation; aluming. 

The copper in which the decoftion of galh 
was made being well cleaned, eight buckets 
of river water and eighteen pounds of roman 
alum are put into it, and the alum diflblved 
without boiling; when the folution is com- 
plete, half a bucket of foda ley at four degrees 
of the areometer is added, and the cotton then 
wrought in it hank by hank as in the galling; 
it is then fpread out to dry, and afterwards 
wafhed from the aluip as follows. 

El^enth Operation ; wajloingfrqm the 

Having left the cotton to foak and drain for 
jin hour upon the horfe, each hank is waflied 
feparately three times, wrung with a pin, an4 
carried to the tenter ground. 

Twelfth Operation (remonterfur galle?) 

This operation confifts in a repetition of the 
former ones. A white bath is prepared fimilar 
to that defcribed in article 3 ; twelve pounds 
and a half of good Provence oil are put into 
a vat, and eight buckets of ley, at two degrees 
pf the foap-maker's areometer^ added to it, 
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and the bath being well ftirred, the cotton i$ 
dipped in the manner defcribed in article 3. 

Thirteenth Operation ; jirjl Salt. 

The cotton after being well tlried is dipped 
In a ley at three degrees. 

Fourteenth Operation ; fecond Salt. 

After the cotton has been well dried, it is 
4ipped in a ley at four degrees. 

Fifteenth Operation ; third Salt. 

When the cotton is again dry, it is dipped 
in a ley at five degrees, arid this concludes 
the dips : after being dried, it is waflied, galled, 
and alumed, with the fame proportions and 
attention to the fame circumftances as in ar- 
ticles 9, 10, and 11 : the cotton has now re- 
ceived all the preparations neceffary for taking 
the dye, and ought to be of the colour of the 
bark of a tree. A very effential circumftance 
to be attended to, is, never to dip the cotton 
until it is perfeftly dry, otherwife we run the 
jrifk of rendering the colour fpotted. When 
the Cotton is hung out upon the poles, it muft 
be frequently (haken and turned to make it dry 
jiniformly. 

Sixteenth 
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Sixteenth Operation ; the dyeing. 

A copper of an oblong fquare form is gene* 
rally employed, which ought to be capable 
of holding about one hundred gallons^ in which 
quantity twenty-five pounds of cotton may be 
dyed at once. The procefs for dyeing is begun 
by filling the copper with water within four or 
five inches of the brim, and pouring in a 
pailful of bullocks blood, or what is ftill better 
when it can be procured, fheeps blood (this is 
equal to about five gallons) and then adding 
the lizary. When we wifh to obtain a fine 
bright colour, which penetrates, and has a good 
body, we commonly mix feveral kinds of lizary 
together, as one pound and a half of li;z:ary of 
Provence, half a pound of lizary of Cyprus ; 
or if thefe cannot be had, a pound of that of 
Provence, with as much of the lizary from 
Tripoli or Smyrna, allowing always two pounds 
for one of cotton. When the lizary is in the 
copper it is ftirred with the rake, to break the 
clods or lumps, ajid when the bath is warm, 
the cotton is put in on Ikein fticks, two hanks 
commonly on each; care muft be taken to 
immerfe it properly, and to turn the cotton 
on the flcein fticks by means of a pointed ftick 
pafled along them withiji the hanks* This prd^ 

cefs 
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ccfs is continued for an hour; and when the*^ 
copper begins to boil, the cotton is taken off 
the ikein fticks, and immerfed in it, each hank 
being fufpended by means of a cord pafled 
through it, to fticks fi^pported over the copper. 
The cotton ought to boil about an hour, ifi 
order to extrad all the colouring matter from 
the madder. There is alfo a method of dif» 
covering when the colour is extrafted, by thd 
formation of a white froth on the copper. If 
is now taken out, and walhed knot by knot at 
the river, wrung with the pin, and dried* 

Seventeenth Operation ; brightening. 

Soda ley at two degrees is potired into the 
copper ufed for fcouring, which fliould hold ^ 
hundred and fifty gallons of water, and it Vk 
then filled within ten or twelve inches of the 
brim ; four or five pounds of olive oil are then 
added, and fix pounds of whit*^ Marfeilles foap 
cut very fmall ; it is kept ftirring until the foap 
is diflblved, and when the copper begins to 
boil, the cotton is put in, a cord being previa, 
oufly pafTed through it to prevent its being en* 
tangled : the copper is then covered up, and 
ftopped with rags, loaded and made to boil 
gently for four or five hotir^ \ the cover being 
now tjUcen q£^ the cotum (hflittld appear finifhed^ 
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and of a beautiful red. The cotton muft not 
be taken out of the copper for ten or twelve 
hours, becaufe it improves in the bath and 
acquires a much greater degree of brightnefs. 

It muit be well wafhed knot by knot, and 
dried, and the operation is complete. 

I am in the habit of giving my cottons a dip 
after they have become quite dry ; I make a 
foiution of tin in aqua fortis, taking for a 
hundred pounds of cotton three or four pounds 
of aqua fortis at twenty-fix degrees **, to which 
I add an ounce of fal ammoniac for each 
pound, and then diffolve in it fix ounces of 
fine tin in grains ; I add to the bath a pound 
and a half of mineral cryftal ; I then dilute 
the mixture with eight buckets of water, and 
dip my cotton ; it muft then be waflied ; this 
dip gives the cotton a very fine fire (feu). 

N. B. Only the refidua of the firft prepa^ 
rations are to be put into the fickiou ; thofe 
which remain after the cotton has been galled 
are of no ufe, and muft be thrown away. 



iWlii 



Mr. Gren has publilhed fome experiment3 
vhich throw a great deal of light on the 

* To diftilled W9t^ ^ 1220 to looo* -T* 

theory 
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theory of the Adrianople red *. He took two 
ounces of fpun cotton, on which he poured 
frefli oil, and left it to foak for fifteen days, 
taking care to work the cotton well with it 
from time to time ; he then fqueezed out the 
oil as much as poffible, and put the cotton 
into a boiling folution of barilla. After boiling 
it for half an hour, he poured out the ley 
which had a milky appearance, and fupplied 
its place with frefti urine, in which he boiled 
the cotton a quarter of an hour ; but he has 
afcertained, that water may be fubftituted for 
the urine. He made a decoftion with half an 
ounce of alum and two drams of fumach, and 
put the cotton which had been well waftied into 
it while boiling hot, and kept up the ebullition 
for an hour : after which he let it cool, and 
kept the cotton in it twelve hours ; when 
tdken out of this bath, it was dried in the 
fhade, walhed in cold water, and dyed with a 
decoftion of half an ounce of madder : he 
chofe whole roots of madder the moft flender 
he could find, cut them into fmall pieces, and 
pounded them. He left the cotton to grow 
cold in the bath. When wafhed, it Ihewed a 
very fine colour, which diflFered from the true 

« Crell ncueftc entdeckungen, vol. ill. 

* ' 

. ' Turkev 
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Turkey red cotton only in luftrc, which it did 
not poflefs in fo high a degree, but it fuftained 
the fame proofs ; . thus it retained its colour 
tfter being wafhed in boiling water ; the bright* 
nefs of the colour was increafed by wathing 
in a cold ley of afhes ; vinegar did not change 
it ; expofure to the fun and air for three weeks 
produced no fenfible alteration in it. 

Ground madder of a middling quality, pro^ 
duced under fimilar treatment, a dirty brown 
colour without any brightnefs; but Zealand 
madder of a good quality produced a colour 
fimilar to the former. 

The addition of fixed alkali, even in fmall 
quantity to the decoftion, produced a deeper 
colour. The addition of folutioa of tin gave 
the colour a more pleafing hue. 

Mr. Gren obtained only a bad colour which 
fimple wafhing difcharged, when he ufed pure 
or cauftic pot-afti ipftead of foda ; but carbonat 
of pot-a(h fucceeded as well as foda, when 
care was taken to fqueeze out the oil from the 
cotton previous to its being put into the folu- 
tion of the fait ; if the oil was not fqueeze4 
out, the colour was but indifferent : whence he 
infers, that the alkali ought not to be fo cauftie 
>as to deprive the cotton entirely of the oil, 
wjule at the fame time, it ought to poflefs 

fufficient 
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fufficient aftivity not to allow it to retain too 
much. Thefe experiments alfo evinced, that 
in order to produce a red fimilar to that of 
Adrianople, it was neceffary to choofe the beft: 
kind of madder, and to prefer the whole roots^ 
rejefting thofe which are too old, too woody^ 
or rotten. When he employed different kinds 
of the ground madder, he moft commonly 
obtained a dark brown colour inftcad of a red, 
notwithftanding all the attention he could em* 
ploy in the coftion. 

I have repeated the procefs of Mr. Gren, 
a great part of the numerous and interefting 
experiments of Mr. Vogler, and have made 
ibme others of my own, of which I ihall now 
give the refults. 

I have found, that the acetite of alumine 
formed by the mixture of alum, and the ace- 
tite of lead or fait of faturn, as already ex- 
plained in the firft part, was a better mordanl 
than alum, for fixing the colour of madder, and 
that it was ftill more efficacious, when it con- 
tained au excefs of acid, as it is prepared 
for the printing of linens> and as Mr. Wilfon 
direfts. 

Alum faturated with pot-afti to fach a degree 
as to afford a flight fediment, was alio a much 
more efficacious mordant than alum, probably 

z for 
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for the fame reafon. Sofution of arfenic irf 
pot-a(h produced a fimilar eflFeft, and even 
feemed to be fuperior. 

Galling renders the colour more fixed and 
appears to darken it a little ; yet galling is 
employed in the Adrianople procefs. Galls 
cannot be mixed with madder, becaufe they 
prevent the extraftion of its colouring part^ 
I have always begun my procefles by galling, 
after having leyed the cotton. 

Leying renders the cotton more difpofed to 
become faturated with colour. 

I have made the fame obfervation as Mn 
Vogler, that mucilages and gums render the 
colour more fixed, but that glue in particular 
produced this effeQ: : it combines with the 
alumine and the cotton, and thus imparts to the 
cotton the property of animal fubftances. 

Complete exficcation between each of the 
proceffes is very ufeful ; when the water is 
expelled, its attraftion no longer oppofes the 
combination or decompofition of the mordant 
to which it proved an obftacle. It appeared to 
me a matter of indifference whether the ex- 
ficcation was quick or flow, provided however 
it was not too rapid, becaufe of the cryftal- 
lizable falts, the alum for example, for then, 
the folution exfudes before it is decompofed 

and 
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and cryftallizes on the furface ; in which cafe 
the dyers fay that it has run. This is probably 
the reafon for directing that the exficcations 
fiiould be conduced in the fhade and not in 
the fun. 

I have found that long maceration and long 
continued boilings with the mordant were ufe- 
Jefs, and that it was fufficient if the cotton 
was well impregnated with the mordant: It 
has appeared to me for example, that no greater 
effeO. is produced by repeating the aluming 
two or three times fucceffively, than by one 
operation properly conduced. 

If only the faturation and permanency of 
the colour were attended to, we fliould from 
my experiments begin by leying the cotton, 
galling, drying and foaking it in the mordant 
compofed of alum, and the alkaline folutiop 
of arfenic, or in the faturated acetite of 
alumine ; we fliould then dry it, foak it in a 
folution of glue, . dry and wet it, that it may 
not take the colour unequally, and lafl:ly, dye 
it in a madder bath, containing glue. If we 
add common fait to one of the firft prepara- 
tions, the dye is flill flronger (plus forte) ; but 
the colour obtained in this manner and by 
fimilar proceffes, is browner and mucb lefs 
))right than the Adrianople red, 

Vol, II. M Of 
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Of the two proceffes, by means of which 1 
came neareft the Adrianople red,, without 
ufing a confiftent oil, the one was by em- 
ploying as mordant, a folution in the nitric 
acid of the precipitate from alum by common 
pot-alh ; the other was by adding oxyd of tin 
to the madder bath. By this laft procefs, I 
obtained a red which might eafily be con- 
founded with that of Adrianople : I fhall com- 
pare their durability hereafter. 

I repeated the procefs of Mr. Gren with 
fuccefs, fubftituting galls for the fumach ; but 
the colour which I obtained, and which came 
very near the Adrianople red, withftood the 
aftion of leys, foap, and the air, lefs power- 
fully. 

We have feen that Mr, Vogler had not fuc- 
ceeded by impregnating the cotton with oil ; 
and yet without a greafy fubftance, we cannot 
obtain a colour like the Adrianople red. The 
inteftinal liquor of fbeep employed in the 
Adrianople procefs under the name of fickiou, 
fcems to aft by means of the greafe which it 
contains, and by a fubftance analogous to the 
ferofity s^i^d gluten found in all a,run\al fub- 
ftances. 

Mr. Pallas relates in the Peterfburg journal 
for 1776, that th^ Armenians, whom the 

tfoubles 
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troul^]e3 in Perils obliged tp retire to Ailracan^ 

dye Turkey red by alternately improgi^atii^g 

<tbe cotton with fiJDi oil and dryjing it^ for 

(even days i ijiat they have obferved that othcf 

x>ils do not fucceed^ and that t^ey do not evep 

ufe the oil of .all fi|h ipdifcrimina|t;ely» but 

cboo/e that which becomes npiilky upon being 

jmixed with an nlkisdine folution. After thd^ 

trppeated i^iprqgf^ations and ejd^ccation^, thi^ 

waih the coupn, and 4ry it z ihey .then give \t 

an aftringent bath to which a Uttle ^mn is 

,^dded ; they dye it in ^ m^nider bath with 

which calves Jblood h^ been mixed ; f\ti^\ly, 

i3pcy digeA it /qr twenty-four hour^ in a fqlu- 

.4lon of foda. it .would fcem th^t Mn Vogler 

had not remarked^ that the cotton ihould l^e 

deprived of the oil only to a certain degree by 

•means of the ley. 

The following obfervations .prove that in thQ 
Adrianople red^ the cotton has retained a little 
of the oil. A ik^in of cotton having he^ 
foaked in fc)ap-fuds and wrung fflightly^ was 
dried and then immerfed in a mordant of alum 
faturated with pot-alh, afterwards dried^ and 
dyed ; it had only a well faturated madder 
colour ; after two minutes boilii)g in we%k 
foap-fudsj^ it came out with the fhade of 

M z Adrianople 
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Adrianopici ttd : its durability was not ex- 
amined. 

If cotton dyed with niaddei^in any way be 
Boiled for fome minutes in foap-fuds, it' ac- 
quires a rofe colour (rofe) ; if it be then 
fcjueezed, a greafy matter is preffed out, which 
has the colour of Adrianople red, and which 
Pixels on' white cotton. Mr. CEtinger has ob- 
•ferved^ in 1764, that oil had the property of 
^diflblying the colouring matter of the Adria- 
nople red, fo that if it be moiftened with oil,- 
•its colour is communicated to white cotton 
when rubbed with it for fome time. He had 
thence concluded, that oil muft enter into the 
preparation of Adrianople red, and the Abbe 
Mazcas has long ago proved that the ufe of oil 
in that dye was indifpenfable *. 

The kind of madder employed has grc^t 
influence on the colour produced. It appears 
abfolutely neceflary to employ that which is 
called lizary, in order to obtain a colour equal 
to the Adrianople red. 

; .^ Differt. de viribus radic. nibias tindt. antimchiticis a 
virtute pih aiumal. vivorum tingeiidi non pendentibus. 

8 Recherches fur la caufe phyf. de Tadherence de la 
jcoulcur rouge, &c. Mem, des Sav. etrang^ torn, iv. 

With 



ART OF DYEINCi 165 

With refpeft to the choice of mad(kr> we 

a 

muft recoiled that Meflrs. d'Amt)purpey ar^d 
fieckmann recommend the uf<? of frefh mad* 
der; but it is generally fuppofed thft.it gives 
a more beautiful cplpur when kept for. a year 
or two before it is ufed, and Mr. Guhliche 
fays, that the old madder give^ a colour 
nearly as be^tiful as lizary. There are 
cafes perhaps in which tjhe ufe of frefh madder 
would be advantageous; the choice of the 
young roots would certainly be proper*. . 

Having expofed fpr a long time to the in- 
clemencies of the; weather, the cotton which 
I had dyed with the addition of oxyd of tin 
to the madder bath, .that, for which the folution 
of alumine in nitric, acid had been employed as 
mordant, and a pattern of Adrianople cotton; 
the colour of* the firft remained longeft without 
any fenfible change ; at laft.however it acquired 
a yellow hue ; the fecpnd acquired a yellowifli 
tinge fooner;,. the colour of the third was 
impaired foonell, but it did not change its 
hue (ton)* 

From this experiment it follows, that we 
may confider in cotton dyed with madder, its 
power of reiifting the a£Uon of the air for a 
long time, or that of refifting alkalis or foap» 
This laft can only be obtained by means of 

M 3 oils 
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oik and greafe^ but the firft depends principadly 
cm die mordants employed, and tlie number of 
dryings. It is therefore proper, ind c p eftdkift 
of the beauty of the coloor, to employ pta-' 
cefies fimihr to that of Adrianople, for fij[tK 
Huffs as are to be fubjeOf^d to Iq^ing or (re-* 
quent wafiiing with foap; 

Mrl Wilfon makes 3ax obfe i v ati on which i^ 
worthy of auentiom Ht hy^ that ftufis madd 
of cotton, which has- not been fjmn by Mr. 
Arkwright's machines, cannot be dyed by the 
Adri^ople procefs, becaafe the filaments of 
die cotton are made to briftle up (fe hiriflentj 
in the numerous operations of this procefs ; 
but that thefe filaments prcfferve theii' paral- 
felifm much better when the cotton has beeiil 
fpun and carded by thefe Maichines^ and that tM 
fluffs can then undergo the fone o^ratibni 
Svithout injury to their texture ''. 

Bill as colours which fiiftain the a6lion off 
the air as well as the AdHanbple red, ma)r be 
bbtained by fhorter prdc^ffes, and as cottori 
ftuffs are not intended to be fubraitted to 
leying and frequent wifhing, {Jrocefles^ahilo- 
gbus to Tome of thofe defcrib^d ahovt, may 
frequently be employed with advantigd. 

» 

k An eflaf on li^t aid colous, &c. 

One 



Aa T OF b V fc I i^ b* iiSf 

Ctoe circumftance which I ought not to 
omit, is that the oxygenated tnuriatic acid 
];eprefented the aSion of the air on the madder 
reds expofed to its influence, indicating the 
patterns which would refill its aQion mod 
powerfully ; while the nitric acid on the con- 
tJrary indicates the jcotton dyed in the Adria« 
n^ple manner, by giving it a yellow tolour, as 
Mu Vogler has obferved ' ; this effeO; feems 
to 4^pend on the combination of the animd 
oil wkh the cotton, to which, as to all other 
aniii(ial fubftances, . the nitric acid gives a yellow 
colour, by deftroying the proper colour of the 
madder : it is this (Combination of animal oil 
Vith the cotton which fortes the diftinguifhing 
charafteriftic of this fpecies of dye : a dif- 
ferent kind of oil might produce a bright 
colour, but probably it would not be fo du- 
rable. 

I have alfo tried the oxyd of tin in dyeing 
wool. The decoftion of madder acquires a 
more clear and lively red by the addition of 
this oxyd ; its colouring particles became fixed 
much more quickly and more abundantly, upon 

* I believe that Mr. Bcckmailii made this interefting 
obfenradon before Mr* Vogler. Fhyfical JScoft. BiUiotheck, 

vol. m 

M 4 cloth 
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cloth which had been prepared by a deco8:ion 
of alum and tartar in the ordinary manner^ 
The cloth came out of the dye bath of a 
much more faturated and beautiful red, than 
a fimilar pattern dyed with an equal weight 
of madder, without oxyd of tin • the advan- 
tage however does not appear to me fo great, 
as to render the procefs worthy of being com- 
monly employed. 

Oxyd of zinc ufed inftead of tin, pro- 
duced a fine orange colour in the cloth ; 
oxyd of lead a dull brick colour ; that of iron 
had no fenfible effeft. 

The above obfervations on madder may 
admit of numerous applications, in the very 
extenfive and various ufes for which it is 
employed, efpecially in the dyeing of cotton 
and linen. It is a fubftance which merits 
particular attention upon account of the ad- 
vantages it may afford by its cultivation. 



CHAR 
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CHAP. III. 

Of Cochineal. 

COCHINEAL was at firft fuppofed to be 
a grain^ but natural ifts foon difcovered 
that it was an infefl. It is brought to us from 
Mexico, where the infeft lives upon different 
fpecies of the opuntia. The body of the fe- 
male is flat on the belly and hemifpherical on 
the back, and marked with tranfverfe wrinkles. 
The fkin is of a dark brown ; the mouth is a 
tubular point which ifTues from the fide of the 
thorax: it has fix very fhort brown legs and 
no wings ; the body of the male is rather long, 
of a deep red colour, and covered with two 
wings extending horizontally, and croffing a 
little upon the back ; it has two fmall antennae 
on the head, and fix legs, which are larger 
than thofe of the female; it has not a direQ 
flight but -flutters, hopping very feldom; its 
life, which is only of a month's duration, ter- 
minates by its amours ; and the fecundated fe- 
male lives a month longer, and dies after partu- 
rition : the female is fometimes oviparous and 
fometimes viviparous. The young females 
when brought forth difperfe themfelves upon' 

the 
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ihe joints of the opuntia, where they remain 
fixed by their trunk (trompe) till the end of 
their life. 

Two forts of cochineal are gathered at 
Mexico; the fylveftris, there known by the 
Ipanifh name grana fylveftray and the fine, or 
ffranafina^ called alfo Mefteque, from the name 
of a province of Mexico^ and whkh are bred 
upon the nopal. The firft is fmaller^ and co- 
vered with a cottonny down, which increafes 
ks weight with a fubftance which is ufelefs in 
dyeing : an equal weight of it therefore gives 
lefs colour and is of a lower price than the fine 
cochineal ; but thefe difadvantages are perhaps 
€ompenfated by its being reared with greater 
facility, and at lefs expence, and even by the 
cfFefts of its down, which enables it the better 
to reiift rain and ftorms. 

The coch. fylveft. when bred tipon the 
nopal, lofes part of its tenacity, and fome of 
its cotton, and acquires double the fize it has 
on the other fpecies of opuntia* It is there- 
fore to be hoped that it would be improved 
by a continued attention to the rearing of it^ 
and would .approach more and more to the fine 
cochineaK 

M. Thieri de Menonville was led by his 
patriotic fpirii and pcrfonal courage, to expofe 

himfelf 
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hknfelf to iimrniiem danger, in going to obr-. 
fervc tKe mode of rearing the cochineal in 
Mexico, in order to obtain from thence tliat 
vailuable ptoduftion, wherewith he^ might en- 
rich the colony of St. Domhigo. He brought 
back with him both fpecies of cochineal, and 
nopalsy the kind of opuntia which afFo.rds th^ 
bcft food for thefe infefts. 

Upon his^ return, he employed hinrfeif in the 
cnltivaiibn of the nopal and different kinds of 
opuntta, and iti rearing the two fpecies of co- 
chitieal ; but death cut off that excellent citi- 
zen, and the fine cochineal foon perilhed. 

When he returned to St* Domingo, he dif- 
tovered the cochinilla fylveftris upon a kind 
bf opuntia called pifre/chia, or patte de tortile^ 
which grows there. This difcovery did not 
rtlmain unprofitable : M. Bruley employed him- 
felf fucdefsftilly in rearing this fpecies of cochi- 
neal; he communicated it to the cercle des 
Philadclph^s •, who do not lofe fight of that 
dbjeflt, an:d have publiflied a pofthumous work 
bf M; Thieri de Menonville, which contains 
Very minute inftru&ions with regard to every 
thing that;refpe6is the cultivation of the nopal, 

^* Now therRbyal Society of Arts and Sciences st Gape 
Fnai9ois. T. 

and 
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and the other fpecies of opuntia that may be 
fubftituted for it more or lefs fuccefsfully^ for 
breeding or rearing the cochineal N 

Two months after the females^ which have 
been referved, are fown upon the nopal^ the 
young cochineals are obferved to iflue from 
them ; and then is the proper feafon for gather- 
ing them : they are killed by immerfion in boil- 
ing water. The hot iron plates or ovens which 
are fome times employed may injure the cochi- 
neal by being too hot. When taken out of 
the water, they are carefully dried by free 
expofure to the fun. They lofe nearly two 
thirds of their weight in drying. 

When the fine cochineal is dry, it muft be 
paffed through a fieve fufficiently coarfe to 
allow it to go through, but capable of retain- 
ing the down and cotton of the larvae of the 
males. Thefe are kept apart and fold feparately, 
or with the cochinilla fylveftris. 

Fine cochineal, which has been well dried 
and properly kept, ought to be of a gray co- 
lour inclining to purple. The gray is owing 
to a powder which covers it naturally, a part 

^ Trait6 de la culture du nopal & de reducation de la 
cochenille dans les colonies Fran9oires de rAmerique precede 
d'un voyage a Guaxaca; par M. Thieri de Mencmville* 
AnUf dc Chym, toxnt r. 

of 
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of which it ftill retains : the purple tinge pro- 
ceeds from the colour extrafted by the water 
in which it has been killed. 

Cochineal will keep a long time in a dry 
place. Hellot fays, that he tried fome, one 
hundred and thirty years old, and found it pro- 
duce the fame effeft as new. 

It has been pretty generally fuppofed, that 
cochineal owes its colour to the nopal on 
which it lives, the fruit of which is red. But 
Mr. Thieri de Menonville obferves, that the 
juice which fupplies it with nutriment i& 
greenifh ; and that it can live and propagate 
its fpecies, on fuch kinds of ppuntia as do not 
bear red fruit. 

The decoftion of cochineal is of a crimfon 
colour, inclining to violet. 

A fmall quantity of fulphuric acid made this 
liquor aflfume a red colour, inclining to yellow, 
and a fmall quantity of a beautiful red pre- 
cipitate was formed. 

Muriatic acid produced nearly the f;3Lme 
change in the colour, but no precipitate. 

Solution of tartar changed the liquor to a 
yellowilh red. A little precipitate of a pale 
red colour formed flowly : the fupematant li- 
quor remained yellow, but on pouring in a 
little alkali, it became purple. The fmall quan- 
tify 
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iky of precipitaic was quickly diffolved by the 
alkali) and che folution was pui;ple. $olutioi;i 
of tin formed a rofe-coloured .pj^ec^itate wUlpt 
ihe yellow liquor. 

Solution of alum brightened . the colour of 
the infufiofl, sind gave it a reddjer hue : a criai- 
fon precipitate was .formed, and th^e fiipernataijit 
liquor retained a crimfon colour* fomewhat 
^eddift. 

Alum and tartar mixed, rpre^uced ^ brighter 
colour, more lively, and inclining to a yellowififi 
jred. A precipitate was formed, but much lefe 
'abundant, and .much more pale, than in the 
preceding experiment. 

Solution of tin produced a copious (ediaieiit 
of a beautiful red. The liquor remaining 
above it was as clear as water, and fuifered 
no change of colour on adding alkali. 

Having poured in a foluiipn of tartar, c^ 
after that, folution of tin, a precipitate pf fi 
rofe colour inclining to black was formed more 
qu\ckly than in the foregoing experiment ; .and^ 
though folution of tin in excefs was added> the 
fupernatant liquor remained a little yellow. 

Solution of muriat of foda rendered the 
colour fomewhat deeper,; but did not make tte 
liquor turbid. 

3 ' Ammoniacal 
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Ammoniacal muriat gave a purple tinge, 
without occafioning any precipitate. 

Sulphat of foda, produced no perceptible 
change in the liquor. 

Having boiled a little cochineal with half its 
weight of tartar, the liquor was more inclining 
to red, and had a colour much lefs deep, than 
that obtained from an equal quantity of cochi- 
neal without tartar: but the former gave a more 
abundant precipitate with folution of tin, and 
its colour was moVe rofy : fo that tartar favours 
thfe folution of the colouring part of the cochi- 
neal: for, though the colour of the folution is 
iefs deep, the precipitate produced from it by 
folution of tin, is of a deeper and more rofy 
hue. This experiment deferves notice, in 
judging of the influence of tartar in dyeing 
fcarlet. . 

Sulphat of iron formed a brown violet pre- 
cipitate. The fupematant liquor remained 
clear, with a tinge of feuillemort. 

Sulphat of zinc formed a deep violet preci- 
pitate. The fupernatant liquor remained clear 
and colourlefs. 

Acetite of lead produced a purple violet 
precipitate, lefs deep than the preceding. The 
fupernatant liquor remained limpid. 

Sulphat 
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Sulphat of copper produced a violet fedi- 
ment, which formed flowly. The liquor 
remained clear, and of a violet colour. 

'If the extraft which decoftion of cochineal 
affords on evaporation be digefted in alcohol, 
the colouring part diffolves, and leaves a 
refiduum of the colour of wine-lees, of which 
frefli alcohol cannot deprive it. This refiduum, 
analyzed by fire, affords the common produfts 
of animal fubftances. 

The alcohol of cothineal, leaves on evapo- 
ration, a tranfparent refiduum of a deep red, 
which, when dry, has the appearance of a 
refin. This alfo, if diftilled, yields the pro- 
duSs of animal fubftances ; which fhews, that 
the colouring matter is an animal produftion. 

Yet the decoftion of cochineal does not 
eafily putrefy. I have kept fome of it more 
than two months, both in an open veffel, and 
in a bottle corked. At the end of that time, 
the former (hewed no figns of putrefaftion : 
the latter had a (light putrid fmell. The firft 
grew turbid in a few days, and left a brown viokt 
fediment on the (ilter : the fecond preferved its 
tranfparency a long time, and probably loft it 
only from the effeft of an incipient putrefaftioo, 
or rather of a (light combuftion, produced by 
means of a little oxygen, probably united with 

the 
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the red particles of the cochini^al. JUm coIqu^ 
of each had become crlmfon ,: but tha^ of the 
foroier was more w^ak, becaufe a greater pari 
of the colouring inatjter had precipitated^ in 
copiequei^e of the effei6ls produped on it hf 
the air, agreeably to the principles eft^bl^^d 
in the firft volume. 

I have' .compared the cochinilla fylveArii of 
M^xico^ and fome ivhich had been cukivaitc^ 
at St. DomingP) and fen( pv^ by Mr. 3r^|ii^» 
Avith the naafiique cpchiaeal. 

The detcofllon <^ the fylveftri^ hits thf$ famt 
\hic as that .of St.. Domiiigp. This iacUi^Qs xWTf^ 
1(0 orimfojn thw (hat of (the H^p^^i^^e : bi^ the 
|)reclpitate« obtained fro^^ it either by fylu^Qist 
of tin^ or by aflum, ^re perfe^ly ioqw^ ; m 
.colfiiar •tp fthpfip from tJ^e mafti^u^ cecjbiineal s 
{Hid ibP thef^ pr^cipit9.tie^ the Aujffs wi^h wH^k 
^bcy «Qpini>ine owe i^l^ir <:ol<HHr. 

To determine ^e proportion ^ colouring 
»at^r contaii^^d, in d^cp&ions of i^S^n^at 
fodnpea^a^ I ^mploy^ed oxygen^d mw^W 
fK^df Of ef^ ^ «be thr^p c^pchiiieaU *b^W 
«9ei>tionQd I boiled aipt /e^al weight for w hQiir> 
f<eiideTing the circia^ii^m^fs w^th ^^Qgai^d to ^^^ 
M nPftrly <in>ttar ,iHjs pofiibie. Havii^g filtered 
the decoftions, I poured them into feparate 
graduated glafs cylinders^ and added to them 

Vol. II. N oxygenated 
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oxygenated muriatic acid, from the fame bottle, 
till they were all reduced to the fame yellow 
hue. The quantities of acid which indicated 
the proportions of the colouring matter were 
found to be nearly as follows : for the cochineal 
of St. Domingo, eight ; for the fylveftris, ele- 
ven ; for the maftique, eighteen. 

It appears, then, that the cochinl&al of St. 
Domingo is not only greatly inferior to the 
nj^ftique, but even to the fylveftris of Mexico; 
and in faft it is much fmaller, and more downy; 
but thefe difadvantages ought not to abate the 
zeal of thofe who are engaged in its cultivation. 

The obfervations of Mr. Thieri de Menon- 
ville have already proved, that the cochinilla 
fylveftris lofes its down, and increafes in fize, 
by a fucceffion of breeds carefully attended to, 
though at firft he was obliged to ufe nopals not 
come to the proper growth. There is every 
Yeafon to hope therefore, that the St. Domingo 
<!ochineal may^ by afliduoUs care, be brought 
lo equal, or perhaps furpafs the fylveftris of 
Mexico : but Ihould it always remain inferior 
with refpeft to -the quantity of its colouring 
•rfiatler, this would be by no means a fufficient 
'reafon to ncgleft a fubftance fo valuable in 
dyeing. 



It 
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It has been feen, that the cochineal of 
St. Domingo is not inferior to the maftique, 
as to the quality of its colour. If then, the 
down with which it is covered proves detri- 
mental, in operations on a large fcale, to the 
beauty of fcarlet, the luftre of which is fo eafily 
injured, it might be advantageoufly employed 
either for fcarlet in half grain, or for crimfon, 
and other fhades, which are lefs delicate than 
that, which is the brighteft of all colours. 

To form an idea of the utility of which 
cochineal may be to St. Domingo, poffeffed of 
fo many rich produftions, is difficult. Mr. 
Thieri de Menonville confiders it as a valuable 
refource for thofe parts of the ifland, the un- 
fruitful foil of which is not adapted to the other 
produce; and for thofe colonifts who are 
unable to fupport the expence attending the 
cultivation of other crops. Mr. Bruley fpeaks 
ftill more favourably of the advantages to be 
expefted from the culture of cochineal : but 
the cercle des Philadelphes is more referved, 
and thinks, that the point is not yet to be 
decided upon. 

The attempts that have been made deferve 
fo much the more to be purfued and encoura- 
ged, as they have for their object an important 
branch of commerce, and as enlightened in- 

N 2 duftry 
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duftry has great ^dvaniages over ignorant 
Ihdblfericfe. It will b6 found lefs difficult per- 
haps lo naturalize cbchineal, at Iteaft in hot 
countries, than it S^as to naturalize filk-woiins. 

A diftinguiJIhing charafteriftic between cochi- 
neal And madder, riiay be obferved in the 
hiariner in whith they are aifted on by reagents. 
Both receive a yellow colour from acids : but 
iJF the colouring matter of cochineal be fepira- 
ted by a fubftance which precipitates it from 
the acid liquor, it feappe^rs, with its natural 
colour little altered; Whilft that of madder, 
treated in the fame tnanner, retiin^ k yellow 
or fawil tinge. Hencfe mordants abounding in 
acid, as folution of tin, are much tnorfe 
fucceftfully employed with cochineal thah With 
tnkdder. The caufe of this probably is, that 
the colouring matter of madder united with 
bxyd of tin retains a portion of acid, whilft that 
of cochineal combined with it retains none, oi: 
a much fmaller quantity. 

Carmine is the lake obtained from cochineal 
by means of alum : but when the cochineal it 
mixed a certain proportion of Aut6tir, a bark 
hrought from the Levant, of a colour pkler 
than cinnamon, and in general chouah, k 
yelldwifh green feed, of an unknown piant, 
likewife brought from the Levant, is alfo addt^d. 

It 



ART OF 2>y£INC« |^1 

It is probable^ thfU tbele two fubftaqp.^s 
furniih witl^ alum ^ yellow precipitate, wl^iph 
ferves to brighten thp colpur of the cochii^^^l 
lake, as a yellow colouring matter give^ fc^lpt 
the colour of fire. Carmine was formerly 
prepared from Jfermes, whepce its ^ame is 
4erived. 



C H A ?• IV. 
Of Dyeing Scarlet, 

SCAP.LET is the fineft and jpoft fplendid 
colour in the art of dyeing. The fame 
taffce with refpeft to the (hade that is preferred 
does pot always prevail : fometimes it is re- 
quired to be of a deeper and more perfeO: red, 
at others, tp incline more or lefs to the colour 
of fire. 

We c^not e^peft to obtain th6 defired fliade 
from the precife proportions prefcribed in the 
procefifes, becaufe the quantity of colouring mat- 
ter contained in diflFerent kinds of fine cochineal 
Vfiries, and ftill more, because the folutions of 
j N 3 tin 
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tin employed, may differ conliderably from each 
other : but it is eafy to afcertain, by trials on a 
fmall fcale, the proper proportion of ingredients 
to be ufed for obtaining a particular fhade; and 
if the pieces dyed be found to go beyond the 
point, or fall' fhort of it, it is difficult to bring 
them to it. I fhall firft defcribe the chief of 
the proceffes known, and afterwards endeavour 
to lay down principles by which the colour 
may be modified at pleafure. 

As I have already treated at length of the 
folution of tin, called by dyers compojltion, on 
this fubjea I fhall refer to the third feftion of 
the firfl volume. For the proceffes alfo, by 
which hard water is rendered more pure, the 
chapter in which they are defcribed may be 
confulted; the water employed for this dye 
requiring particular attention. 

Dyeing fcarlet is performed at two opera- 
tions: the firfl is called the boiling; the fecond, 
the finifh or reddening (^rougie.J 

For the boiling defigned for dyeing a hun- 
dred pounds of cloth, fix pounds of pure tartar 
are thrown into the water when a little more 
than warm. The bath is flirred brifkly, and 
when it is a little hotter, half a pound of pow- 
dered cochineal is added, and well mixed. 
^ mpment after, five pounds of very clear 

folution 
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>fblution of tih are poured in^ and carefully 
mixed. As foon as the bath begins to boil, 
the cloth is put in, and moved brilkly for two 
or three turns, after which it is moved more 
flowly. When it has boiled a cbuple of hours, 
it is taken out, aired, and carried to the river 
to be well wafhed. 

To prepare the fecond bath, which is the 
reddening, the boiler is to be emptied. When 
the bath is ready to boil, five pounds and three 
quarters of cochineal powdered and fifted are 
put in. Thefe being carefully mixed, when 
after having ceafed ftirripg, a cruft, which forms 
on the furface, opens of itfelf, in feveral places^ 
thirteen or fourteen pounds of fqlution of tin 
are poured in. If, after that, the bath rife 
above the brim of the boiler, it is to be cooled 
by the addition of cold water. 

When the folution is well mixed, the cloth 
is to be put into the bath, taking care to turn 
it quickly the firft two or three turns. In this 
bath it is boiled for an hour, pufhing it down 
with a ftick when the boiling raifes it up. It 
is then taken out, aired, and cooled; after 
which it is waflied in the river, and dried. 

Xhc proportions of cochineal, and of folution 
of tin, put either into the boiling, or into the 
reddening, are not fixed. There sure dyers, 

N 4 who 
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^ho according to Hdlot's ^ccount^ (Ik^c^ed 
very w^ll by putting two thinls of the compd- 
fiiidn^ and a fburth of th^ todhine&l intd the 
boiling, and the retnaitliilg third bf the cbm^ 
pofition^ with the remaining three fourths of the 
ttochineal, into the reddening. Hellot affertd 
alfo, that it does no harm to ufe tartar ift the 
psddening, provided not more of it than half 
the weight of the cochineal be put in ; and it 
has appeared to him even to render the colour 
more permanent* Thi^ is at prefent the pACf. 
lice of feveral dyers. It ha« been feen, that 
tartar promotes the foluiion of the colouring 
matter, an effeft that efpecially occurs when it 
is ground with the cochineal, whence the red- 
doum i« more completely exhaufted. This 
^onfideration is of lefs weight, when the ope- 
rations are performed one after the other, 
becauffe then the colouring matter left in the 
fe&duum is employed in t^ie fubfequent opera- 
tibns^ But we muft not forget the effeft the 
«irtar has on the quality of th^e colour, to 
which it tends to give a rofy hue, as has been 
already feen. 

Some dyers do not take the doth otit of Ae 
boiling, only refrefliing it, to make the redden- 
ing in the fame bath, by pouring in an inftifion 
of cochineal, which they liave made apart, and 

with 
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with which they have mixed the proper quan- 
tity of compofition. In this way they fave 
time and fuel ; and they aflert^ that the fcarlet 
is equally fine. 

As fcarlet is in general required to be very 
lively, and to approach the colour of fire, a 
yellowifli tinge is given it by boiling fuftic in 
the firft bath, or by adding a little turmeric 
to the cochineal. The yellow tinge might be 
6btained by increafing the quantity of com^ 
pofition : but this has the inconvenience of 
rendering the cloth harfli, and even of pre- 
venting the colouring matter from fixing in it 
in a certain quantity. Thus, though neither 
fuftic nor turmeric gives a permanent colour, 
it is better perhaps to ufe them in fmali quan- 
tity, than to add too much folution of tin. 
That thefe ingredients have been ufed is dif- 
coverable by cutting the cloth, the infide of it 
appearing in that cafe yellow ; whilft in die 
common proceffes the cochineal does not pene- 
trate the cloth, leaving it internally white, when 
it is faid to cut. 

In dyeing fcarlet it is of advantage to ufe 
tin boilers, becaufe the acid employed attacks 
copper, and the folution it forms with it may 
injure the beauty of the colour. But as thefe 
ure difficult to make of any confiderable fize, 

and 
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and are liable to melt, if the workmeh forget 
to withdraw the fire before emptying them, 
many dyers ufe copper ones. It is neceffary 
however, to keep thefe very clean, not to let 
the acid liquor remain in them, and to pre-r 
vent the cloth dyed in them from touching the 
copper, by means either of a net, or of an 
open-work wicker bafket. 

Scheffer dircfts for the boiling, an ounce and 
a half of folution of tin, with an equal quantity 
of ftarch, and as much tartar, to every pound 
of cloth. He obfervcs, that the ftarch ferves 
to render the colour more uniform ; and he 
direfts, to throw into the water, when it boils, a 
dram of cochineal, to ftir it well, to boil the 
wool an hour, and afterwards to wafh it. The 
wool is then to be boiled half an hour in the 
reddening bath, with half an ounce of ftarch, 
three quarters of an oymce of folution of tin, 
Jialf an ounce of tartar, and feven drams of 
cochineal. 

It appears, that SchefFer employs a much 
fmaller quantity of folution of tin than Hellot : 
but his folution, the manner of making which 
has already been given, contains much more 
tin. 

Mr. Poerner defcribes three principal pro- 
ceffes, according as the fhade of the fcarlet is 

to 
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. to be more or lefs deep, or more or lefs in- 
clining to orange. He puts no cochineal into 
. the boiling, which he compofes of one ounce 
fix drams of tartar, and an equal weight of 
folution of tin, added after the tartar is dif- 
folved, for every pound of cloth. After it 
has boiled a moment, he puts in the cloth^ and 
lets it boil two hours. 

For the reddening of the firft procefs, he 
ufes two drams of tartar, and an ounce of 
cochineal ; afterwards pouring in gradually two 
ounces of folution of tin. 

For the reddening of the fecond procefs, 
he ufes the fame quantity of cochineal, and 
two ounces of folution of tin, without any 
tartar. 

For that of the third, he direds two drams 
of tartar, an ounce of folution of tin, and two 
ounces of common fait, with the above quan- 
tity of cochineal. 

* 

The fcarlet of the firft procefs is of the 
deepeft fhade ; that of the fecond is lefs full, 
but more lively ; that of the third is ftill more 
bright and pale. 

Tartar, as has been feen, gives a deeper 

and more rofy hue to the colouring matter of 

cochineal precipitated by folution of tin. It 

pioderates the adion of the nitro-muriatic acid, 

9 which 
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which tends to give fcarlet an orange call, 
though this orange caft is not to b^ fe^n in the 
precipitate produced by the folution of tin^ 
which is on the contrary, of a fine red. It 
is probable, that the folution of tin gives 
(carlet an orange tinge, by n^eans of the adion 
the nitro-muriatic acid exerts on the wool, 
which, as well as all other animal fubflLances, it 
has the property of turning yellow. 

Thus by putting more or lefs tartar into 
the reddening, a deeper and fuller fcarlet may 
be obtained ; and, on the contrary, the fcarlet 
may b^ rendered more inclining to orange, by 
omitting this ingredient. 

But the folution of tin may alfo influence 
the colour, according to the proportions of 
tta and ammoniacal muriat it contains. On 
this fubje6i I have made various experi- 
ments. 

A folution of tin made with fixteen parts 
^f nitric acid, at thirty degrees of Baume's 
areometer, two parts of ammoniacal muriat, 
and three parts of tin, gave a lefs lively and 
fomewhat deeper colour, than a folution in 
wt^idi the acid and ammoniacal muriat were 
in the fame proportions, but which contained 
only two parts of tin. Thefe laft mentioned 
proportions fucceeded with me beft xrf maay 
3 which 
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If^Vrch I triied. I ttii* with the Ifeimicm fb« 
pAHs of "V^Atelr. Flirting Ohly liSilf ^ part oF 
muriat of amittohiac, the colout wa^ itiol^ 
bright, and inclining to Grange. lA fittfej 
by xifing a f6lutit)h "6f ftiurio-atrimdmkcal fait 
of tirt, which contiinfed near half lis weight of 
bxyd of tin, and addittg Vo Ihe folutiofi k \iti\t 
ihtiriAtic icid td prevent the plttipitattott of 
the tfielal, I obtained a criittfclHl coloW : but 
on adding tartar in the reddening, the cloth 
took a beitttiful ^eep i^, which refifted the 
oxygenated muriatic acid bettet than coi!A¥ftOA 
fcarlet. It h to be obfe'rved, th^l wbett ihi^ 
fait is ufed, the bath fs fekhaufted mOt^ readily 
and more completely than witfe the *cbftitU€)¥k 
Folutioft of tin. 

Scarlet Aiiay be brightehM by coMmon fek ? 
and the colour will at the fame time penelit'ate 
ideeper, and leavt lefs cut. Muriat of aimnXb- 
tiiac alfo renders the colout more bright ^tiA 
pale, but it tarriei the eflfeft tdd faV-. 

I catool exf>lain thie reafofi why comfti^Wi 
Talt, which deel>€?ns a little the colour of 
ihfafioil of cochiiieal, ind prcyi^iicers iht i6ufti& 
•effeft on cakrtiris in geftefal, ft<Mild ^imiiiifll 
the iiitenfity of fcJitlet. 

Mr. Poemer oblervfes, that the :{)tK)pdrt^ii 
'dF common fait he -dii^e^s is the grentjeft tiitft 

can 
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can be employed ; and that a more agreeaWtf 
fliade, though lighter, will be obtained, if lefs 
be ufed. He fays, that the addition of five 
ounces of white fugar to the ingredients of the 
fecond procefs will produce a finer colour, which 
is always lighter than that of the firft procefs. 
He afferts, that a more pleafing and more 
permanent colour will be obtained, if the 
cloth^ be left in the boiling twenty-four hours 
after it is cold. 

If the fcarlet which has been juft dyed be 
found to have too much of the orange caft, 
this may be weakened by wafhing with hot 
water, efpecially if the water contain any fait 
with an earthy bafe. 

The reddening which has been ufed for 
dyeing fcarlet is not exhaufted of its colouring 
matter, but ftill contains a portion which varies 
in quantity according to the finenefs of the 
powder, to which the cochineal was reduced, 
and the length of time it has been boiled. This 
bath retains alfo a portion of the mordants 
which were put in. As the nature of this 
refiduum however, is not always the fame, it 
would be illufory to prefcribe the exaft quan- 
tities of the ingredients to be added, to obtain 
from it any particular fhades : experience, and 
the habit of performing the fame procefs, 

will 
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vill ^afily guide an intelligent dyer :' I ftiall 
confine myfelf therefore, to fome general re- 
flexions. 

If we have. much cloth to dye fcarlet, we 
may ufe for the boiling a reddening with which 
we have juft dyed, taking from the ordinary 
quantity of cochineal as much as we fuppofe 
to be left in the bath, diminifhing alfo the 
quantity of folution of tin. But if we would 
have a fiery colour, we muft begin by boiling a 
bag of fuftic, taking it out before adding the 
other ingredients. 

After this the bath may be ufed, as foort 
as the cloth is taken out, for making pome- 
granate colour, boiling in it a bag of fuftic. 
That which has already been in a bath, is fitter 
than new for this fhade. As foon as this is 
taken out, fome tartar and compofition are put 
into the bath, which is well raked, and the 
cloth treated as for dyeing fcarlet. 

The bath may be ufed after this for capuchin 
colour (les capucines) boiling in it fuftic, and 
adding tartar and folution of tin. 

The preceding boiling may alfo be ufed for 
langoufte, orange, caflis, gold colour, and 
jonquille, by boiling in it fuftic, and adding a 
little cochineal, and more or lefs tartar, and 
folution of tin. 
» ' When 
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When all the cloths to be dyed have gone 
through the boilings proceeding from the 
deepeft colour to the lighteft, they are to be 
pafied through the reddening, proceeding con- 
trariwife from the lighteft to the deepeft^ 
adding more and more cochineal^ and folution 
of tin, till we come to the pomegranate and 
fire colours. When it is come to the turn of 
the gold colour and jonquille, fuftic is to be 
added, at leaft if they were not finifhed in the 
firft bath, which as we {hall fee, may be done 
for fome fhades. For the gold colour ai^d 
caffis a little madder is to be added. 

The colours of gold, caffis, jonquille, and 
buff, may be nlade after thefcarlet boiling, by 
adding for the forincr two, fuftic, folution of 
tin, and a little madder ; a little more fuftic^ 
and a little lefs folution of tin, for the firft 
than for the fecond. For the buff much left 
folution of tin muft be ufed. A dun colour 
(coleur de biche) may be made after b<WiIing 
fcarlet without any addition. X£ cafie au lait 
requires a little fuftic and folution of lii^ gnd 
a very fmall quantity of madder : for le cho- 
colat au lait, a little cochineal and tartar are 
added to the laft mentioned ingredients. 

For the boiling for cherry colours, a fredb 
bath compofed of tartar and foludon of tin, is 

generally 
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generally ufed. Afterwards, for dyeing them, 
a reddening that has be^n ufed for fcarlet i$ 
employed, adding to it tartar, folution of tin, 
and a little tochineal. In boiling and red«- 
dening thefe, only half the tiitie ri^quited fot 
fcarlet is taken up : and in general the tiiM h 
fhortened in proportion to the delicacy 6f thfc 
tint. For the boiling for rofe colour thfc 
reddening of cherry colour may be employed, 
and its reddening compofed of a little folution 
of tin, a little tartar, and a very little cochi- 
neal. The colour may be deepened by paffing 
the cloth through hot water when it corned out 
of the dye. 

Flefli colour (couleur de chaire) is mad^ 
after a reddening, by throwing away a little of 
the bath, and cooling it. It may alfo be made 
after a violet colour, by adding a little folutioA 
of tin. It muft boil but a fhort time. 

Finally, the reddening from which fcarlet 
has been taken out may be ufed for grays that 
are to have a purple (vineux) caff; refrefh- 
ing the bath with the addition of galls, and 
afterwards a little fulphat of iron, or green 
vitriol. 

It muft be obferved, that weak and delicate 
tints, as langouftes and orange colours, as well 
ai lilacj, mauves, cheriy, and rofe colours. 

Vol. IL O have 
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have more bloom and frefhnefs when prepared 
in a fingle bath, than when they have gone 
through both boiling and reddening. It is 
only neceffary to put into the Iwith the proper 
ingredients. The cloth fimply wetted, and 
impregnated with no mordant, fills itfelf with 
the colouring matter lefs readily, and more 
evenly. In this way too, time and fuel are 
faved. 

From what has been faid, it appears, that 
for obtaining different fhades of fcarlet, and 
the colours derived from it, nothing more is 
neceffary than to vary the proportions of 
cochineal, tartar, and folution of tin, and to 
add for the fhades moft inclining to yellow, 
fuflic, for which other yellow fubflances arc 
fometimes fubflituted. . Tartar ferves to deepen 
the colour : folution of tin makes it incline to 
orange. For light fhades the time of operating 
muft be fliortened. 
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CHAP. V. 

Of Dyeing Crimfon. 

ALL the procefles employed for obtaining 
the different ihades of crimfon, from the 
deepeft to the lighteft, may be reduced to two. 
Either the (hade of crimfon defired is given to 
cloth previoufly dyed fcarlet, or the cloth is 
dyed crimfon at once. 

Alum, falts with earthy bafes in general, 
fixed and volatile alkalis, have the property of 
changing the colour of fcarlet to crimfon, which 
is the natural colour of cochineal. Nothing 
is neceffary therefore, than to boil cloth dyed 
fcarlet for about an hour in a folution of alum, 
piroportioned in ftrength to the decpnefs of the 
colour defired. But as other falts with earthy 
bafes have the fame property, and water con- 
tains more or lefs of thefe falts, whence it 
gives a proportionate rofy tinge to fcarlet 
pafled through it, particularly if it be warm, 
the quantity of alum necefiar) to obtain a 
crimfon varies according to the nature of the 
water employed : nay, if the water be loaded 
with earthy falts, it will anfwer the purpofe 
of itfelf, without the addition of alum. When 

O 2 a piece 
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a piece of fcarlet has any defefts it is made 
into a crimfon* ' 

Hellot fays, that he has tried foap, foda, 
pot-afh, and cendre gravelee: that all thefe 
fubftances produced the crimfon defired, but 
faddened it, and gave it lefs luftre than alum : 
that ammoniac on the contrary produced a 
very good efFeft, but, as it evaporates quickly, 
a confiderable quantity muft be put into the 
bath a little more than warm, a little ammo- 
niacal muriat, or fal ammoniac, and an equal 
quantity of common pot-afh. In this method 
the cloth inftantly took a very bright rofy co- 
lour. He afferts, that it heightens the colour 
fo much as to render lefs cochineal neceflkry. 
Mr. Poerner, who gives the fame procefs, di- 
refts the fcarlet to be left twenty-four hovtrs 
in a cold folution of ammoniacal muriat and 
pot-afh. 

To dye crimfon at once, a folution of two 
ounces and a half of alum, and an ounce and 
a half of tartar, to every pound of cloth, is ufed 
for the boiling: and the cloth is afterwards 
dyed with an ounce of cochineal. Solution 
of tin is cotnmonly added, but in lefs propor- 
tion than for fcarlet. The procefTes employed 
vary greatly, according as the fhade required 
is deeper or lighter, or more or lefs diftant 

from 
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from fcarkt. Some ufe common fait for the 
boiling. 

Archil and pot-afh are frequently ufed for 
faddening crimfons^ and giving them more 
bloom : but the bloom thus imparted foon va* 
niihes. 

The boiling for crimfon is fometimes made 
after a fcarlet reddening, by adding tartar and 
alum : and it is aiferted, that the foupe au vin 
has more bloom, if both its boiling and redden* 
ing be made after fcarlet, than when it is dyed 
in a frefh bath. For thefe colours the cochin 
nilla fylveftris may be ufed inftead of the fine ; 
but, as it contains lefs colouring matter^ its 
quantity muft be greater. 

The reddening which has been ufed for crim«- 
fon may be employed for purples, and other 
compound colours, which will be treated of 
hereafter^ 

Scarlets and crimfons in half-grain ar^ made 
by fubilituting madder for half the quantity of 
the cochineal, giving the fame boiling as for 
fcarlet in grain, and following in other refpefts 
the proceffes for reddening the fcarlet or crim- 
fon. Other proportions of madder may 'be 
. ufed inftead of half, according to the effeft we 
would obtain. Cpitimon madder red> alfo ac* 

O 3 quires 
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quires a greater luftre, if its boiling be made 
after a reddening for fcarlet. 

In filk the grain crimfon, produced by co- 
chineal, is diftinguifhed from falfe crimfon, 
which is obtained by means of brafil wood. 

Silk defigned to be dyed crimfon with co- 
chineal, ought not to be boiled with more than 
twenty pounds of foap to a hundred of filk, as 
the flight yellow call which filk has when only 
fo far fcoured is favourable to the colour. 

When the filk is well cleanfed from the foap 
at the river, it is to be put into an alum liquor 
of the full ftrength. In this, it is commonly 
left from the evening till the next morning; 
after which it is to be waflied, and twice beetled 
at the river. 

To prepare the bath, a long boiler is half 
or two-thirds filled with water; and when the 
water boils, white galls powdered are thrown 
in, from half an ounce to two ounces for every 
pound of filk. After boiling a few moments, 
from two to three ounces of cochineal, pow- 
dered and fifted, for every pound of filk, accord- 
ing to the ftiade required, are put in, adding 
afterwards an ounce of tartar to every pound 
of cochineal, and as foon as the tartar is dif- 
folved, an ounce of folution of tin to every 

ounce 
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ounce of tartar. This folution ought to con- 
tain more tin than that ufed for fcarlet, other- 
wife the colour would be too bright. Macquer 
direfts it to be made with one pound of nitric 
acid, two ounces of ammoniacal muriat, fix 
ounces of fine grain tin, and twelve ounces of 
water. 

When thefe ingredients are mixed, the boiler 
is to be filled up with cold water. The pro- 
portion of the bath is about eight or ten quarts 
of water to every pound of filk. In this the 
filk is immediately dipped, turning it on the 
fkein flicks till it appears to be of an uniform 
colour. The fire is then increafed, and the 
bath made to boil for two hours, turning the 
filk from time to time. After this the fire is 
put out, and the filk put into the bath, where 
it is kept a few hours longer. The filk is then 
waihed at the river, giving it two beetlings, 
wrung, and dried. 

If crimfons are to be faddened, they mull 
be paffed, after having been waflied, through 
a folution of fulphat of iron, more or lefs 
ftrong according to the ihade required. If it 
&ould have a yellow tinge, a greater or lefs 
proportion of deco6lion of fuftic is to be added 
to the folution. 

O 4 White 
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White galls are cbofen, becauTe black would 
dull the colour of the crimfon ; and even too 
Urge a quantity of the white will produce the 
iaine effect. Macquer fays^ that the galls ferve 
txaly to increafe the weight of the filk : yet 
their general effefcl is to render colours more 
permanent, and they are at leaft indifpenfable 
for crimfons intended to be faddened. 

Vinegar is ufed to diftinguiih grain crimfons 
from falfe : but this will not det^ft colours ob- 
tained from brafil wool, if they be Sxed by 
means of folution of tin ; as thep, they Hand 
the proof with vinegar as well as thofe made 
with cochineal, 

In Macquer's treatife on dyeing filk» we find 
defcriptions of the mode of dyeing it crimfoiifc 
at Damafcus and Diarbejkir, communicat-^d 
l^y Grangerjj and of the proc^fs followed at 
Genoa. 

It has been feen, that a very fmall quantity 
of folution of tin is put into the bath for dye- 
ing filk crimfon. If the fame piocefs as that 
for dyeing wool fcarlet, were employed, tho 
filk would lo/e its bloom, and acquire only 
^ faint colour, Macquer and Scheffer, how- 
ever, have both pubUfted procefles, wbicix dif? 
fer from it only in a few cir<;umftajw:ejs,^ for 

dyeing 
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dyeing filk rofe and poppy colours by means 
of folution of tin, ufed cold, that it might not 
aft too violently on the filk. 

In the procefs which Macquer publiftied in 
1768, the folution of tin is prepared from three 
pounds of tin, four pounds of nitric acid, and 
two pounds pf muriatic. The acids being 
mixed, the tin is to be thrown in, a little at 
a time. When the folution is finiihed, fix 
pounds of filk, that has already had an annotta 
bath, are to be put into it^ and left there half 
an hour. The filk is then to be wrung, and 
waihed as long as it makes the water foul. To 
dye it, four ounces of cochineal, and a quarter 
of an ounce of tartar, are taken for every 
pound: when the water into which thefe are 
put boils, cold^ water is added, till the hand 
can be fufFered in it: the filk is then put in, 
the fire is increafed, and the filk, after having 
been boiled a minute, is taken out and waihed. 
By this procefs the filk acquires an increafa 
of one-fourth of its weight. Its colour will 
(land foap, and is much more permanent than 
that given it by carthamus. 

In 1751 Scheffer publifhed in the fwedifh 
language a defcription of the following pro- 
cefs. One part of tin is diflblved in a mixture 
f^f fouf p^rts of nitric acid and one of common 

fait. 
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fait. This folution being dfluted with twice its 
quantity of water, the (ilk is left to fteep in it 
for twenty-four hours ; after which it is taken 
out, and wafhed in clear water till it no longer 
renders it milky. This filk is dyed by boiling 
a quarter of an hour with five-fixths of its 
weight of cochineal in a fmall quantity of wa- 
ter. The liquor remaining contains a confi- 
derable portion of colouring matter, which may 
ferve for dyeing filk a lighter (hade, or for dye- 
ing crimfon in the comifnon way. It may alfo 
be ufed for dyeing wool. 

Scheffer defcribes fome variations in* his pro- 
cefs, for obtaining differeat ffiades. I fhall re- 
late the principal. If the filk be wrung out 
of the folution of tin, left all night in a cold 
folution of alum, an ounce to a quart of water, 
wrung and dried, then waflied, and afterwards 
boiled with cochineal, it will take only a pale 
poppy colour. If the filk be fteep^d twelve 
hours in the folution of tin diluted with eight 
parts of water, then left all night in the folu- 
tion of alum, wafhed, dried, and paffed through 
two baths of cochineal as before, adding to 
the fecond bath a little fulphuric acid, it will 
be of a fine poppy red. 

The chief difference in the two proceffes of 
Macquer and Scheffer confifls in the yellow 

ground 



aut of dyeing. 203 

ground which the former gives the filk. Schef- 
fer ufes a greater proportion of cochineal in 
the dye bath. 

In the experiments I have made on this fub- 
je£t, the folution of tin which fucceeded beft 
was the fame as I have direfted for dyeing fear- 
let : this procured me a fine cherry colour, fuf- 
ficiently bright. Solutions containing a greater 
proportion of tin gave me deeper ihades : and 
the folution of the murio-ammoniacal fait of 
tin produced a dull deep crimfon. Though I 
have varied my experiments in feveral ways, I 
have never been able to obtain a fhade com- 
parable to fcarlet : and I have been informed 
by thofe who aflifted at Macquer's trials at the 
Gobelins, that the filk dyed by his procefs never 
reached that colour. Scarlet, however, is fo 
much in requeft, as to have excited artifts to 
repeated attempts for obtaining it. Thofe who 
appear to have approached neareft to the defired 
end begin with dyeing the filk crimfon ; this 
dye they cover over with that of carthamus, by 
the procefs hereafter to be defcribed; and 
laftly, they give it a yellow dye without heat. 
By thefe means a fine colour is obtained, but 
the aftion of the air deftroys the dye of the 
carthamuSj and foon darkens the colour. 

Cochineal 
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Cochineal is little ufed for dyeing cotton and 
linen, becaufe a fine and permanent red may 
be given them by means of madder. SchefFer, 
however, defer ibes a procefs, which might be 
employed. The linen and cotton is to be 
fteeped twenty-four hours in a cold folution of 
tin: it is then wrung, wafhed, and boiled a 
quarter of an hour with four-fixths of its weight 
of cochineal. The cotton takes a light red, 
Thefe colours ftand the fun, but not foap. 

The difference of the proceffes to which re^ 
courfe muft be had for giving cotton and filk 
a fcarlet colour, appears to me to be owing to 
the flight difpofition thefe fubftances have for 
combining with the colouring matter of cochi* 
neal, or the compound of that colour and tin. 
Hence it follows, that this compound feparates, 
unites in too large mafles, and precipitates be- 
fore its union with the ftuff can take place. 
This inconvenience is prevented by firft im** 
pregnating the ftuff with folution of tin ; be-» 
caufe the oxyd of tin being combined with it, 
the colouring matter of the cochineal comes to 
fix in it, and then the compound can no longer 
precipitate. 

Hence it appears, that this mode of operating 
ought to be tried, whenever we have reafon 
to fear, that from the too feeble attraction of 

2 the 
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the ftuff) the compound which is to colour it^ 
will precipitate before it can fix in it. 
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CHAP. VI. 



Of Kermes. 

KE R M E S (coccus ilicis^ Lin.) is an infed 
found in many parts of Afia and the 
fouth. of Europe. It wals known to the 
ancients by the name of caecum fcarlatinum, 
coccus iaptricus, coccus in/efforius, granum tinSO" 
rium. That which came from Galatia and 
Armenia was preferred ; but at prefent it is 
gathered chiefly in Languedoc, Spain, and 
Fortugal. 

The keriAes lives on a fmall kind of oak 
(quercus cocciftm^ Lin.) The females grow 
big, and at length remain motiontefs ; when 
&ey are nearly the fisc and (faape of a. pea, 
and of a reddifh brown colour. On account of 
their figure they were a long time taken for 
the feeds of the tree on which they live ; 

whence 
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whence they were called grains of 
They alfo bore the name of vermiilion. 

The firft who has fpoken of them with any 
accuracy is Peter de Quiqueran, ^ bifliop of 
SeneZy who mentions them in his book^ De 
Laudibus Provinci^y 1550. 

The hiftory of this infcft may be feen in 
a memoir of NifTole, Acad, des Sciences ^ 1714, 
and more particularly in Reaumur's Memoires 
pour fervir a I'Hiftoire des Infeiies^ torn. iv. 

Kermes has been fuppofed to have derived 
its name from an Arabic word, fignifying a 
little worm, vertniculus s whence the name of 
vermilliony which alfo has been given it. Af* 
true derives the name from two Celtic words, 
one of which fignifies an oak, the other an 
acorn '. 

The kermes fixes itfelf to the bark of the 
fhrub on which it is found, by means of a 
cottonny down which it is capable of furnilhing. 
Mr. Chaptal has obferved, that this down,^ 
like that of all the infefts of this kind, has 
many charafteriftics of the caoutchouc : it is 
infoluble in alcohol, melts at the heat of 
boiling water, and burns with a flame on the 

^ Memoiie poar fervir a rhiftoire natar^lle do Lan* 
guedoc. 

coals. 
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coals* That learned chemift has given me the 

following defcription of the mode of gathering 

it in Languedoc« 

About the middle of May they begin to 
gather kermes, which is then arrived at its 
ordinary fize, and in colour and fliape re- 

" fembles a fmall floe (prunelle). This harveft 
generally continues to the middle of June, 
and fometimes longer, if the great heats te 

" retarded, or no violent rains fall ; for one 
heavy florm of rain is fufficient to put an 
end to the gathering for that year. 

In this occupation women are generally 
employed. They fet out early in the morn- 
ing, with a lantern and a glazed earthen 
pot, to pick oflF the kermes from the branches 
with their fingers before day. This time 

** is the mod -favourable, ift. Becaufe the 

** leaves, which are prickly, are then lefs 
troublcfome, being foftened by the morning 
dew : 2dly. Becaufe the kermes weighs 

^* more, whether becaufe it is not dried by 

^* the fun, or becaufe it has parted with fewer 
of its young, which are hatched by the 
warmth. Some, however, are bold enough 
to gather it in the day-time : but this is 

** rarely done* 

*' A fingle 
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" A Iingle perfon may gather one or two 
^ pounds a day. 

At the beginning of the harveft, the kermes 
weighs more, but fetches a lefs price than at 
*• the end, when it is drier and lighter. 

" The price of frefli kermes varies alfo 
*' according to thie demand for it, and its 
fcarcity. It commonly fells for fifteen or 
twenty fous a pound, at the beginning of 
" the gathering, and for thirty or forty to- 
•* wards the end. 

" The buyers are obliged as foon as poffible 
** to ftop the progrefs of the eggs, in order 
" to prevent the young contained in the Ihell 
" from getting out. This fhell is nothing but 
the body of the mother, diftended by th^ 
growth, of the eggs. The female has no 
wings : it fettles itfelf on a leaf, where it 
** fikes : the male comes to fecundate it : and 
" it afterwards increafes in fize merely from 
the growth of the eggs. To kill the young 
contained in thefe, the kerities is fteeped 
" ten or twelve hours in vinegir, or expofed 
•* .to the fleam of vinegar, which requires lefs 
" time, as half an hour is fiifficient* It is 
" afterwards dried on linen cloths. This 
** operation gives it a colour like that of red 
« wine." 

If 
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if the living infeft be bruifed, it gives out 
k red colour. Its fmell is fomewhat pleafant : 
its tafte a little bitter, rough, and pungent. 
When dry it imparts this fmell and tafte to 
water, and alfo to alcohol, to both of which 
it gives a deep red colour. This colour 
is retained by the extrafts made from thefe 
infufibiis. 

To dye fpun worfted with kermes, it is 
firft boiled half an hour in water with bran ; 
then two hours, in a frefti bath, with one 
fifth of Roman alum, and one t^nth of tartar, 
to which Jour water is comihonly added ; after 
which it is taken out, tied up in a linen bag, and 
carried to a cool place, where it is left fome 
days. To obtain a full colour, as much 
kermes as equals three fourths, or even the 
whole of the weight of the wool, is put into 
a warm bath, and the wool is put in at the 
firft boiling. As cloth is more denfe than 
wool, either fpun or in the fleece, it requires 
one fourth lefs of the falts in the boiling, and 
of kermes in the bath. Lefs proportions of 
kermes will produce lighter and paler colours. 
If we want a fucceflion of fliades, we muft, as 
ufual, begin with the deepeft. 

Hellot direfts a fmall handful of cot or 
refufe wool to be thrown into the boiler in 

Vol. II. P which 
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which the kermes is, and to let it boil a 
moment, before the wool to be dyed is put in. 
This will abforb a kind of black dregs, and 
the wool afterwards dipped, will take a better 
colour. Before the wool that is juft dyed is 
taken to the river, it may be dipped in a bath 
of water a little warm, in which a fmall quan- 
tity of foap has been diflblved. In this way 
the colour will acquire more brightnefs, though 
it will be rendered a httle rofy, that is, will 
have a crimfon caft. 

By ufing kermes and tartar, without alum, 
tad with as much folution of tin as is required 
for a fcarlet with cochineal, Hellot obtained a 
very lively cinnamon colotfr in a fingle bath. 
Cloth fteeped in a folution of fulphat of pot- 
afh, took with kermes a pretty fine and per- 
manent agate gray : in t folution of fulphat of 
foda, a dirty gray of little durability : in a 
folution of fulphat of iron and tartar, a fine 
gray : in a folution of tartar and fulphat of 
copper, an orange colour : and the fame with 
nitrat of copper. Solution of bifmuth added 
drop by drop to a kermes bath, produced a 
violet. All acids convert it to a cinnamon 
colour, which inclines more or lefs to red, 
according as the acids are weak^ and their 

2 quantity 
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quantity fiiidL Alkalis render its colour dull 
and rofy. 

The colour that kermes imparts to wool 
has much lefs bloom than the fcarlet made 
with C9chineal, whente the latter has generally 
been preferred, fince the art of heightening 
its colour by meahs of folution of tin has 
been known. The former however, is more 
permanent ; and fpots of greafe may be dif- 
charged from it without injury. It is a blood 
red, and is ftill to be feen unchanged in old 
tapeftry. The fcarlet made by kermes was 
called fcarlet in grain, becaufe that infeft was 
fuppofed to be a grain : it was alfo called 
Venetian fcarlet, becaufe its chief manufaSory 
was in the city of Venice. 

Solution of tin has been tried with kermes 
as well as with cochineal ; and Scheffer de- 
fcribes feveral proceffes for dyeing in this way : 
but the colour always inclines to yellow or 
cinnamon, becaufe the compound formed of 
its colouring matter and the oxyd of tin, 
retains a yellow hue, from the aftion of the 
acid, as does the colouring matter of mad«* 
der. 

The permanency of the colour of kermes 
has frequently made it be regretted, that our 
dyers have relinquifhed the ufe of it, as they 

P 2 at 
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at prefent employ very little. Some mix a 
fmall quantity with cochineal ; and this has 
been obferved to give a greater body (plus de 
fond) to the colour, but it diminifhes its bloom. 
The greater part of the kermes we have comes 
from the Levant* 

No one has yet been able to give filk any 
thing more than a dull reddifh colour with 
kermes. 

Scarlet, for which half kermes and half 
madder is ufed, is called fcarlet in half grain* 
This mixture gives a very permanent dye ; but 
it is not lively, and inclines a little to the 
blood-colour. The turbans manufaQured at 
Orleans for the Levant, are faid to be dyed in 
' this manner : though probably a little brafiU 
wood is added. 

The coccus polonicus is a fmall round infeft, 
found adhering to the roots of a fpecies of 
polygonum (fclerantus perennis). It is gathered 
in fome parts of Poland, towards the end of 
June. Its properties appear to refemble thofe 
of kermes ; but no ufe is made of it in 
Europe. It is fold to the Turkifli and Arme- 
nian merchants ; and is ufed in Turkey, for 
dyeing wool, filk, and horfe-hair : the women 
alfo ufe it to colour their nails. 

There 
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There are many other infefts which alfib 
afford a red colour ; and fome of them have 
been employed for that purpofe : but from the 
advantages offered by cochineal, they have 
fallen into negleA or difufe. 



Q H A J>, VIL 



Of Lac, or GuniThac. 

LAC is a fubftance of a colour more or 
lefs red; it is brought to us from the 
Eaft-Indies in different forms. This fubftance 
is analogous to that of the combs of bees, 
and conftrufted by a fpecies of winged ants, 
generally on tjie fmall braiichps of the fTQtm 

lacciferum. 

Geoff'roy, who h%s pubiiftied fome interefting 
obfervations on this fubje6t % confiders it as 
a true wax, indebted for its colour to the 
embryos of the infers, which have formed 

« Mem* de i'acad. 17 14. 
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alveoli in it which are nearly of a round 
Ihape ; fo that the name of a gum is highly 
improper. 

Many forts of lac are diftinguiflied ; the 
principal of which are : ift. Stick-lac. This 
is what the ants conftruft around the little 
branches or twigs which the inhabitants take 
care to plant as fupports to their work. It is 
the moft rich in colour : though there is fome 
of it at Madagafc^ir nearly colourlefs. 2d. 
Sced-lac. This is lefs coloured than the pre- 
ceding fort. 3d. Shellrlac. This is brought 
to us in thin plates, differing in fize and in 
tranfparency. It has generally a dirty colour^^ 
and is mixed with wood and earth. There is 
fome reafon to believe, that its colouring 
matter has already been extracted by the 
Indians. 

The fecond and third forts are ufed for 
making fealing wax, colouring it for red wax 
with minium, for black with lamp-black, for 
aventurine or gold-colour with orpiment, &c. 
Geoffroy fays, that lac, feparated from the 
little bodies it contains, yielded him, on diftil- 
lation, the fame products as wax ; arid the 
fmall bodies, which are reducible to a fine re4 
powder, the produfts of animal fubftances. 
The colouring matter, which arife^ frQm thefe 
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little bodies, fuppofed by him to be chryfalides, 
is foluble both in water and alcohol, and gives 
them a fine red colour. 

For dyeing, ftick-lac of the deepeft colour 
ihould be chofen. It is to be feparated from 
the dicks and powdered. 

The colour obtained by means of lac has 
not the bloom of fcarlet made with cochineal^ 
but has the advantage of being more perma- 
nent. It may be employed to good purpofe, 
by mixing a certain quantity with cochineal, 
when, if it be not in too large proportion, the 
fcarlet will be rendered more permanent, with- 
out lo^ng any thing of its beauty. 

To feparate the part foluble in water, and 
calculate its proportion to the wax or refin, 
Hellot ufed to extraft it by means of water 
and mucilage of comfrey, to precipitate the 
colouring matter with alum, and to colle£l and 
.dry this precipitate, the weight of which was 
only one fifth of the lac. This precipitate 
is a compound of the colouring matter and 
alumine or the bafe of ailum : and this he ufed 
for dyeing. 

Lac may be ufed in a more fimple manner. 
Nothing more is neceflary than to boil the 
cochineal and folution of tin for a proper 

P 4 length 
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length of time ; after which the bath is to be 
eooled» and the lac put in^ in powder. It 
requires a very moderate heat, otherwife it 
will dye very unequally ; and alfo a greater 
proportion of folution of tin than cochineal. 
The cloth ought to be waflied very hot at 
coming out of the boiler, becaufe the refinous 
particles fixed in it are difficult to feparate 
when cold. Lac may be ufed with fuccefs 
for foupe au vin colour, putting it into the 
boiling, in which there muft be no alum, as 
that would precipitate its colouring matter too 
quickly. Cochineal is to be ufed in the red- 
dening, and it is to be faddened in the ufuai 
manner. 

According to Hellot, fixed alkali or lime- 
water changes the bright red produced by lac 
to the colour of wine lees, and the muriat of 
ammoniac gives it a cinnamon colour, or light 
marrone, according as there is more or lefs of 
that fait. 

GeofFroy conjeftures, that lac is ufed for 
dyeing the red morocco of the Levant, after 
it has undergone a fuitable preparation. It 
appears, ih^faft, that lac is' ufed with cochineal 
for this purpofe at DiarWkir, and that at 
Nicofia they ufe kermes. Mr, Quemifet af- 

fertS| 
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fcrts> that kermes, lac, or cochineal, may be 
ufed indifferently \ 

What appears to give lac the fuperiority 
over kermes, is, that it is able to bear the 
a6tion of folution of tin, and experiences the 
good eflPefb of it, without its colour being 
changed to yellow ; and it even requires, as 
has been feen, a greater proportion of it than 
cochineal. 



CHAP. VIIL 



Of ArchiL 

TH E archil ufed in dyeing is in the form 
of a pafte, and of a red violet colour. 
Two forts are chiefly diftinguiflied ; herb, or 
Canary archil ; and ground (de terre) or 
Auvergne archil, which is alfo called perelle. 
The firft, which is moft valued, is prepared 
from a fpecies of lichen (lichen rocella) which 

^ L'art d'appr&ter k de teiiidie toutes fortes de Peaax. 

grows 
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grows at Cape-Verd, and the Canary iflands^ 
on the rocks near the fea : the fecond is made 
iFrom a lichen (lichen farellus) that grows on 
the rocks of Auvergne. 

Micheli, as quoted by Hellot, fays, that the 
workmen who prepare archil at Florence, re- 
duce the plant to a fine powder, whicli they 
pafs through a fieve, and afterwards moiften 
flightly with ftale urine : this mixture they ftir 
once a day, adding each time a certain pro?- 
portion of powdered foda, till it has acquired 
a dove colour : they then put it into a wooden 
calk, and add urine, or lime water, or folution 
of gypfum, fufficient to cover it ; and keep it 
in this ftate. In the defcription given in 
Pliftho, fal ammoniac, fal gem, and faltpetre, 
are added in the preparation : but Hellot is 
convinced from experience, that lime and 
urine are the only ingredients neceffary ; an4 
that the mixture muft be frequently ftirred, 
adding at the fame time frefh quantities of 
thefe. It is proper at the end of the procefs, 
to let the volatile alkali which has forme4 
evaporate, that the archil may have the violet 
fmell of that which is well prepared; To 
preferve it any length of time however, it muft 
be kept moiftened with urine. 

Kalm 
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Kalm fays, in an appendix to a memoir of 
JLinnseus in the Stockholm tranfaftions for 
1745, that two lichens, which he defcribesj^ 
are ufed in fome parts of Sweden for dyeing 
red 5 and it is alfo faid, in the fame tranf* 
aftions for 1744, that there is a fpecies of 
lichen found in Sweden (lichen foliaeeus urnli^ 
ficatus fubtfis lacunofus, Lin. Flor. Suec.) which, 
being prepared with urine, dyes wool and filk 
It fine and permanent red or violet. 

There are perhaps many other fpecies of 
mofs and lichen, which flight be ufeful in 
dyeing, if they were prepared in the fame 
manner as archil. Hellot gives the following 
method of difcovering whether they poflefs 
this property, or not. A little of the plant is 
to be put into a glafs veffel, and moiftened 
with ammoniac and an equal quantity of lime* 
water, adding a little muriat of ammoniac or 
fal ammoniac : the phial is then to be corked^ 
Jn three or four days, if the plant be of a 
nature to afford a red colour, the little liquor 
which can be } oured off will be tinged of a 
crimfon r(^d, as will alfo the plant itfelf. If 
the liquor or the pi n , do not affume that 
colour, nothin ' is to be expefted from it, and 
it would Le ufelefs to attempt its preparation 
\n the large w^iy, Lewis however fays, that 

ho 
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he has tried a great number of mofles in this 
way, and that the greater part afforded him a 
yellow or reddilh brown colour, whilfl: a very 
few gave him a deep red liquor, that communis 
cated only a yellowilh red to cloth '. 

Prepared archil readily gives out its colour 
to water, volatile alkali, and alcohol. Its 
folution in the latter is ufed for making 
thermometers with fpirits : and when thefc 
thermometers are thoroughly deprived of air, 
the liquor lofes its colour in a few years, as 
Nolkt has obferved >. The contaft of air 
reftores the colour ; which is again deftroyed 
in vacuo by time. The aqueous infufion lofcs 
its colour in a few days, if deprived of air ; 
a fingular phenomenon^ which merits fujthcr 
inquiry. 

The infufion of archil is of a erimfon inclining 
to violet. Acids give it a red colour : but, as 
it contains ammoniac, by which its natural 
colour has been already modified, fixed alkalis 
produce little change in it, only rendering its 
colour fomewhat deeper, and more inclined 
to violet. Alum forms with it a dark red 
precipitate : and the fupernatant liquor retaiivis 

» The works of Cafpar Neumann. 
> M6m. de Tacad, 1742. 

a yellowifl) 
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a yellowifh red colour. Solution of tin pro- 
duces a reddifli precipitate^ which falls down 
very flowly ; the fupernatant liquor rAains a 
flight red tinge. Metallic falts produce with 
it precipitates which exhibit nothing remark- 
able. 

The aqueous folution of archil applied to 
cold marble, penetrates it, and imparts to it 
a fine violet colour, or blue inclining to 
purple, which reiifts the aftion of the air much 
longer than colours communicated by archil 
to other fubftances. Dufay fays, that he^has 
feen marble ftained with this colour unaltered 
at the end of two years. 

To dye with archil, the quantity judged 
neceffary, according to the quantity of wool or 
, ftuff to be dyed, and the Ihade to be given it, 
is mixed in a bath beginning to grow warm. 
The bath is then heated till it is ready to boil, 
and the wool or ftuff is dipped in it, without 
any other preparation, keeping that in longeft, 
which is to be of the deepeft fhade. A 
beautiful gridelin inclining to violet is thus 
obtained, but the colour has no permanency ; 
fo that archil is rarely ufed, except for modi-* 
fying, heightening, or giving bloom to other 
colours. Hellot fays, that having applied 
archil on wool boiled with alum and tartar, 

the 
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the colotir did not ftand the air any bettdif 
than when the wool had undergone no pre-* 
paratic^. But he obtained a much more per- 
manent colour from the herb archil, by putting 
a little folution of tin ioto the bath. This 
changes the natural colour of the archil to one 
more or lefs approaching to fcarlet, according 
to the quantity of the folution employed. This 
procefs is to be conduced nearly in the fame 
manner as that for dyeing fcarlet, except that 
at requires only one bath. 

According to Mr. Poerner, one pound of 
wet cloth, boiled for about an hour . in a bath 
compofed of ten ounces of archil and an 
ounce and a half of tartar, acquires a bluifh 
red colour. If previoudy prepared with tartar 
and folution of tin, it aflumes an amaranth 
colour : and if prepared with alum, a paler and 
lefs lively colour than the foregoing. 

Archil is frequently ufed for deepening dif- 
ferent {hades, and giving them a bloom. It 
is thus ufed for violets, lilacs, mallow, and 
rofemary flower colours (mauve, fleur de ro-* 
marin). 

To obtain a deeper tint, alkali, and cremor 
calcis (lait de chaux) diffufed in water, are 
fometimes added to it as for deep foupe au 
vin colours. The remainder of this liquor 

will 
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Vill give beautiful agate, rofemary flower, and 
other delicate colours, which cannot be pro- 
cured equally fine by any other means. Alum 
cannot be employed inftead of this fubftance 
for deepening colours, as it does not afford the 
fame bloom, and tarnifhes the colour. 

Herb archil is fuperior to that of Au- 
vergne, as it communicates a greater bloom^ 
and abounds more in colouring matter. It 
has the advantage too, of bearing to be boiled: 
and the latter cannot be mixed with alum^ 
as it deftroys its colour. The herb archil 
however, has the inconvenience of dyeing 
unequally, at leaft if the cloth be not pafled 
through hot water the inftant it comes out of 
the dye. 

Archil is never employed alone for dyeing 
filk, unlefs for* lilacs: but filk is frequently 
dipped in- an archil bath, either before or after 
dyeing in others, to modify various colours, 
and give them a bloom. Many inflances of 
this will be given in treating of compound 
colours : here I fhall mention only thfe manner 
of treating white filks with the archil bath. 
The fame procefs is employed, in a bath more 
or lefs charged with this fubftance, for filks 
already dyed. 

A quantity 
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A quantity of archil proportionate to th«! 
colour required, is boiled in a proper vefleL 
The clear liquor is then poured quite hot, leav- 
ing the dregs at the bottom of the boiler, into 
a trough of a convenient iize, in which the (ilk, 
carefully cleanfed from foap, is to be turned 
vith great care, till it has acquired the proper 
Ihade. The filk is then to be beetled once at 
the river. 

Archil is a fubftance of great ufe in dyeing : 
but as it is rich in colour, and communicates 
a feducing bloom, dyers are frequently tempted 
to make an improper ufe of it^ and to go be- 
yond thofe proportions which would add to 
the beauty of colours, without any gfeat injury 
to their permanency. The colour, however, 
obtained from it by means of folution of tin, 
which is red, and approaches to fcarlet, is lefs 
fugitive, than thofe in which that ingredient is 
not employed. This folution appears to be the 
only thing capable of increafing its durability. 
It may be employed not only in the dye- bath, 
but in the preparation of the filk, when by 
mixing archil with other colouring fubftances, 
bright colours fufficiently permanent may be 
obtained. 
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CHAP. IX. 
Of Carthamus. 

jpiARTHAMUS, or baftard fafFron (car^ 
^^ ihamus tinfiorius) of which the flower only 
is ufed in dyeing, is an annual plant, cultivated 
in Spain, Egypt, and the Levant. There are 
two varieties of it ; one with larger leaves, th6 
other with frhaller. The latter is faid to b^ 
that of Egypt ; where it makes a confiderabk 
article of trade. 

Carthamus was formerly cultivated in Thu- 
iringia and Alfatia; but the preference given 
to that of the Levant has occafioned its culture 
to be nearly abandoned in our clittiates. The 
celebrated Beckmann, who has publifhed a very 
interefting diiTertation on carthamus % has en« 
deavoured to difcover the difference between 
that produced with Us, irtd lhatH)rought from 
the Levant : but previous to relating his obfer^ 
vations, it will not be amifs to give an account 
of the properties of this fubftance, fucl^ as it 
is employed in dyeing. 

* Comment. Societat. Gatting. torn. iv. i774» 

Vol. II. Q Carthamus 
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Carthamus contains two kinds of colouring 
matter ; the one, yellow ; the other^ red. The 
firft alone is foluble ill water : its folution i% 
always turbid: with reagents it exhibits the 
appearances commonly obferved in yellow co- 
louring matter : acids render it lighter, alkalis 
make it deeper, and more approaching to 
orange : both produce a fmall portion of a 
fawn-coloured precipitate, by means of which 
it becomes clearer. Alum forms with it a deep 
yellow precipitate in fmall quantity: folution 
of tin, and other metallic , folutions, precipi- 
tates which have nothing remarkable. 

Alcohol acquires but a flight tinClure from 
the flowers, after all the yellow fubftaoce has 
been extracted by repeated wafliings. If thcfe 
flowers be put into a folution of cauftic alkali, 
they become yellow, and the liquor which is 
prefled out is of a deep yellow colour. On 
faturating the alkali with an acid, the liquor 
becomes turbid, reddifh, and gradually de- 
pofits a very fmall quantity of a reddifli yellow 
precipitate. With folutions of alum, zinc, and 
tin, a yellow precipitate is formed ; and with 
folutions of iron and copper, a precipitate in- 
clining to, green. If inftead of a folution of 
cauftic alkali, a folution of carbonat of alkali 
be ufed, acids produce with it a more copious 

precipitate 
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precipitate of a redder hue : but the rednefs 
differs according to the acid employed. Alunl 
alio produces with the latter alkaline folution, 
a red precipitate, which is fo light, that it 
generally fwims on the furface of the liquor. 
This colouring matter is fo delicate, and fo eafily 
changed^ th* if heat be emplbyed to diffolvc^ 
it, the precipitates produced by acids will not 
have fo fine a colour. 

Mr. Beckmann has obfervcd, that the cat^ 
thamus of Thuringia contained much more 
of the yellow matter, than that of the Levant : 
that in other refpefts the red matter of the 
former was by no means inferior in beauty t<> 
that obtained from the latter : yet, that to pro* 
duce equal effefts, half as much more of it 
was required. He next examined, whether this 
difference depended on the climate. Or only on 
the mode of preparation. 

Haffelquift relates, in his travels in Egypt^ 
that when the flowers of carthamus are gathered, 
they are preffed between two ftones, to fqueeze 
out the juice. After this they are waflied feve- 
ral times with water, which in Egypt is natu- 
rally fait. When taken out of the water they 
are preffed between the hands, and then fpread 
<m mats, placec^on the flat roofs of their houfes; 
where they are covered in the day time, that 

Q 2 the 
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the fun may not dry them too fall, but Irft 
cxpofed to the dew at night. They are occa-* 
fionally turned, and when fufficiently dry, 
taken in, and kept for fale under the name of 
Jaffranon. 

. If the carthamus of the Levant, fuch a^ it 
isin commerce, be compared with4hat of Thu- 
ringia, the former will be found to be more 
pure, a little moid, and in comprefled maffes ; 
the latter, drier and more elaftic, Tbefe* differ- 
ences depend on the preparatioi^^ Writejfj. on 
agriculture, deceived by the erroneous name 
of baftardfaffron given to carthamus, have fup- 
pofed^ that it fhould be treated like fa£Eron« 
Hence they direft it to be gathered in a dry 
fcafon, and dried with csire. Mx:. Beckmann 
thinks on the contrary, that the mode adopted 
iu Egypt ought ta be imitated^- He advifcs- 
even to add a little fait to the water ufed in 
preparing it^ to give it the quality it ha$:i»atu^ 
rally in Egypt. 

. The flower of carthamus has a fine colour 
of fire, but in dryiug it grows yellow, Ic ftould 
not be gathered till it grows dryj and it i^ 
hetter,^ if it has^ been xaixied upon, m that ftate, 
tkough the contrary apipion i^ err^oeoufly held* 
Th^ want of rain njiay be fuppliod hy water-' 
ing the flqwexsL morning and ^veiMng. Whetii 

they 
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they are gathered, the fe^ds may ftill be left 
to ripen. 

The intention of thefe direftions is, to pro^ 
mote the feparatioti of the yellow matter, the 
abundance of which conflitutes the difference 
between the carthamus of our climates, and 
that of the Levant. Carthamus Ihould be kept 
in a raoift place, as its becoming too dry would 
be injurious* . 

. There are many reafons to induce us M 
enrich our agriculture with this produftioti* 
The feeds of carthamus are very good food for 
wild fowl, and particularly for parrots, whence 
they have received the name of grain de perro* 
quet. An ufeful oil might be exprefled from 
them, and the refidue given t6 cattle. The dry 
Jeaves and ftalks would, fefve as fodder for 
fheep and goats in the winter ; and thofe (talks 
which arc too large mfght be ufed as fuel, aftfet 
they had . ftripped them. Mr. Beckmann has 
£3und the carthamus ripen well at GottingeiV, 
where the foil is fandy. The ground Ihould 
be moderately dunged; and the plant neithet 
tranfplanted nor watered. 

No ufe IS mad« ctf the yellow fubftance of 
carthamus : but to extraft that part, it is put 
into a bag and trodden in water, till no more 
colour can be preffed out. The flowers, which 

Q 3 were 
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were yellow, become reddifh in this operation^ 
and lofe nearly half their weight: it is in this 
ftate they are ufed. 

The yellow fubftance might however be 
employed: and Mr. Poerner has made many 
experiments on the fubjeft^ The principal 
refults of his experiments were, that wool, 
withput any preparation, takes from it a yellow 
colour, which is not permanent ; but that which 
it takes softer having been prepared with alum 
and tartar, though not very lafting, is better. 
Mr^ Beckmann aflert^, that cloth prepared with 
tartar, or with tartar and alum, acquires from 
it a good yellow colour; and that carthamus 
contains more yellow colouring matter than an 
equal weight of fuftic itfelf. 

To extraft the red part of carthamus, and 
afterws^rds apply it on the fluff; recourfe is had 
to the property alkalis poffefs of diffolving it, 
and it is precipitated by means of an acid. It 
lias been found, that lemon-juice produces the 
linpft cplpur. Mr- Beckmann fays^ that next 
tq thi?, t|je fulphyric acid produces the beft 
effeft, provided a proper quantity only be ufed: 
^00 much of \i would alter and deftroy the co- 

* Chemifche Vcrfqchc und Bemerkonge^ zom Natzen dcr 
FarbckuBftj drittcr Thcil. 

loun 
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loun According to Scheffer, the jiiice of 
the berries of the fervice tree (forhus aucu-^- 
patorius) may be fubftituted for lemon-juice.- 
It is thus prepared. The berries are bruifed 
in a mortar with a wooden peftle, and the ex*-- 
preffed juice is left to ferment : it is then bot- 
tled, and the clear part, which is moft acid, 
becomes fitter for ufe the longer it is kept.* 
This operation requires fome months, and' 
fhould be undertaken only in fummer. 

It has been feen, that the procefs corififts in 
extrafting the red colouring matter by means 
of an alkali, and precipitating it with an acid. 
From this precipitate is procured the rouge ufed 
by ladies. To make it, the folution of car- 
thamus is prepared with xryftals of foda, and 
precipitated by lemon-juice, which has ftood 
fome days to fettle. It has been remarked, 
that lemons beginning to decay were fitter foF 
this purpofe than thofe lefb ripe, the juice of 
which retains much mucilage. The precipitate 
of parthamus is dried on plates of delft with 
a gentle heat: from thefe it is feparated, and- 
ground very accurately with talc, previoufly* 
reduced to a very fubtile powder by means ^ 
of the leaves of fhave-grafs, and pafled fuc- 
ceffively thrbugh fieves of diflFerent degrees » 
of finenefs. The finenefs Qf the talc, and ita • 

Q 4 jiroportion 
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pix)portion to the precipitate of carthamus^ 
make the difference between the cheaper suid 
dearer rouges. 

Wool may be dyed red by means of carthar 
mus, as Mr. Beckmann has experienced i but 
this red foon changes towards an orange : and 
4s the fineft and moft various reds may be 
obtained from cochineal, which are at the fame 
time much more permanent than thofe of car- 
thamus, the ufe of the latter for wool is relin-. 
quifhed. 

Carthamus is ufed for dyeing filk poppy 
colour, a bright orange red (nacarat) cherry, 
rofe, and flefh colour. The proceffes differ 
^cording to the intenfity of the colour to be 
given, and the degree in which jt approaches 
that of fire : but the carthamus bath, which 
varies in the mode of ufmg, is prepared as 
fUiows : 

After having extrafted the yellow matter of the 
carthamus, and opened the cakes, it is put into 
a deal trough, where it is fprinkled at different 
times with cendres gravel^es, or foda, the latter 
of which is beft, well powdered and fifted, in 
the proportion of fix pounds to a hundred; 
mixing it well as the alkali is put in. This 
operation is called ameftrer. The carthamus 
thus mixed with the alkali, is put into a fmall 
% trougt^ 
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trough with a grated bottom^ firft lining it with 
^ clofely woven cloth. When this trough is 
nearly half filled* it is placed upon the large 
one, and cold wate^ is poured on it till the 
lower trough is full. The carthamus is then 
fet over .another trough^ till the water comesi 
from it almoft colourlefs. A little more alkali 
is then added, and frefh water is poured on. 
Thefe operations are repeated, till the parths^^ 
mus is exhaufted, and become yellow. 

The filk being diftributed on the rods in 
hanks, lemon-juice, which comes from Pro-s 
vence in cafks, is poured into the bath, till it 
is of a fine cherry colour. This is called turn- 
ing (virer) the bath. Having ftirred the bath 
well, the filk is dipped in, and turned on the 
(kein fticks as long as it appears to get any 
colour. For poppy colour, it is taken out^ 
wrung, drained on the pegs, and paffed through 
a new bath, where it is treated as in the former. 
It is then dried, and pafied through frefh bath«^ 
wafhing and drying it after every operation, till 
it has obtained the depth of colour required. 
When it is at the proper point, it is brightened> 
by turning it feven or eight times in a bath 
of hot water, to every bucket of which about 
a gallon of lempn-juice is to be added 

Whe^ 
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When filk is to be dyed poppy or fire colour, 
it muft be firft fcoured as for white ; and muft 
then have a flight annotta ground> in the manner 
that will be mentioned when treating of that 
fubftance. This filk ought not to be alumed. 

Bright orange reds and deep cherry colours, 
are treated exaftly in the fame way as poppy 
colour, except that they have not the annotta 
ground, aild that they may be dipped in the 
baths that have been already ufed for poppy, 
colour, which will exhauft them. Frelh baths 
are never made for thefe colours, unlefs the; 
dyer have no occafion for a poppy. / 

The lighter cherry colours, rofe colours of 
«very fhade, and flefli colours, are made from 
baths of the fecond and third runnings of the 
carthamus, which are weaker than the firft. In: 
thefe the deepeft fliades are firft dipped. 

The lighteft of all thefe fliades, which is. 
a very pale flefli colour, requires a little foap 
to be put into the bath : this foftens the colouJr, 
and prevents it from taking too quickly or un- 
evenly. The filk is then waflied, and brightened 
a little in the bath which has been ufed for 
brightening the deeper colours* 

All thefe baths are ufed as foon as they are . 
made, and as quickly as poflible, as by keeping, . 
they lofe much of their colour, which would 

3 even 



ART OF I>Y£ING. 235 

even be entirely loft after a time. They arc 
alfo ufed cold, becaufe the red feculac lofe their 
colour on being expofed to heat. The reader 
inuft have obferved, that in the experiments 
I have defcribed, cauftic alkalis attack the deli* 
cate colour of carthamus, and turn it yellow : 
on this account cryftals of foda fhould be pre- 
ferred to any other alkali. At leaft we fliould 
choofe one that contains moft carbonic acid^ as 
fait of tartar. 

To leflen the expence of carthamus, it is 
ufual, for deep fliades, to mix with the firft 
and fecond bath about a fifth of the bath of 
archil. 

When raw filk is to be dyed, that which is 
very white fliould be chofen, and treated as 
boiled filk, with this difference only, that the 
poppy colours, bright orange reds, and cherry 
colours, are paffed through baths that have 
been ufed for the fame colours for fcoured filkj^ 
becaufe the raw filk in general takes colours 
more readily. 

Poppy colour prepared in an acid liquor re- 
fifts the a£lion of vinegar, but it foon changes 
and fades in the air. Scheffer fays, that when 
he ufed the juice of fervices inftead of lemon-> 
juice, the colour flood fomewhat longer, 

Mr. Beckmann 
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Mr, Beckmann has made fome experimeiits 
on applying the red colour of carthamus to 
cotton ^ Having macerated cotton two hours 
)n melted lard, he v^aihed it well, and dyed it 
in the common way with carthamus deprived 
of its yellow matter. This cotton took a deeper 
colour than fome which had undergone no pre* 
paration. Soap fucceeded equally well ; and 
olive oil ftill better. Mr. Beckmann then dip-> 
ped his cotton in oil repeatedly, drying it each 
time. After the laft drying he wafhed and 
dried it ; and then pafled it through the yellow 
bath of carthamus, to which he added galls and 
alum. Finally, he dyed it with the alkaline 
folution of carthamus and lemon-juice. By 
thefe means he obtained ^ fine full red. Cotton 
treated in the fame manner, without having 
been impregnated with oil, took a colour of 
the fame kind, but lefs full, and lefs capable 
of ftanding tlie aftion of the air. From thefe 
experiments, he thinks, that cotton to be dyed 
with carthamus fhould receive a preparation 
(imilar to that given it for the Adrianople red. 

To dye cotton poppy colour, Mr. Wilfon di- 
refts the carthamus^, thoroughly freed from the 

*= Exper. Lina xylina tingendi Flor. Carlh. tind. Com- 
ment, Soc. Reg. Getting, vol. iii, 1 780, 

vellow 



yellow colouring matter, to be put into a veffel, 
at the bottom of which is a hair fieve, and to 
pour on it a folution of pearl-aflies, mixing 
them well, and leaving them to ftand all night. 
The next morning the liquor is to be drawn off 
by a cock at the bottom of the veffel, and the 
cotton to be dyed is to be put into it, and 
turned by means of a winch« In the mean 
time a folution of tartar is prepared, and left 
to fettle, and whilft it is yet hot, it is poured 
into the carthamus bath, till the liquor is ren- 
dered a little four. The cotton muft continue 
to be turned in this» till it has acquired the 
proper (hade. It is then wafhed lightry, and. 
dried in a ftove. In this way it obtains a fine 
colour. 

To give cotton a fcarlet, it muft firft be dyed 
yellow, in the manner direded under the article 
annotta, and whilft yet wet, muft be dyed with 
carihamus^ in the maimer juft defcribed. It thus 
acquires a fine fcarlet ^ but it is not permanent, 
and will not ftand waihing^ 
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CHAP. X. 



Of B raj l^ Wood. 

THIS wood* which is of cxtenfivc ufe in 
dyeings derives its name from that part 
of America from which it was firft imported* 
It bears alfo the names pf Fernambucca» wood 
of St. Martha^ of Japan^ and of Sapan^ 
according to the place where it was produced. 
At prefent it is cultivated in the Ifle of France, 
where it is naturalized. That of the Antilles, 
called braftletto^ is leaft efteemed. 

Linnxus defcribes the tree that fumifhes 
brafiUwood by the name of' cafalpinia crijla : 
that which gives the japan or fapan-wood» 
diftinguifhed into large and fmall fapan-wood, 
by the name of ae/alpima fappan : and that 
from which we have the hrajiletto he calls 
cafalpinia veficaria. 

This tree grows generally in dry places, and 
amidft rocks. Its trunk is large, crooked, and 
knotty. The flowers of the aefalpinia fappan 
and cdifalpinia vefitaria have ten ftamina ; 
thofe 6f the true bralii-wood, only five. 

That 
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That which comes from Fernaitibucca is moft 
valued. 

Brafil-wood is very hatd, and fufceptible of 
a fine polifh. It finks in water. It is pale 
•when cut, but reddens on expofiire to the air ; 
having different (hades of red and orange 
colour. Its goodnefs is diftinguiflied chiefly 
by its weight. When chewed, it has a fweetifli 
tafte. It may be eafily diftinguiflied from red 
fanders, becaufe the latter does not give out 
its colour to water. 

Boiling water takes the whole of the colour- 
ing matter from brafil-wood, and becomes of 
a fine red, if the boiling be continued long 
enough. From the tefiduum, which appears 
black, much colouring matter may ftill be 
extrafted by means of alkalis. The folution 
in fpirit of wine, and that in volatile alkali, 
are deeper than the preceding. According 
to Dufay, a tinfture of brafil-wood in alcohol 
will give hot marble a red colour, which 
changes to a violet. If the marble thus ftained 
be covered with wax, and the heat increafed, 
the colour will pafs through the different 
ihades of brown, till it arrives at a cho« 
colate. 

Frefli decoflion of brafil-wood yields, by thfc 
addition of fulphuric acid, a fmall qi^tity of 

a red 
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a red precipitate inclining to fawn-cotour : th6 
liquor remains yellow and tranfparent. Nitric 
acid renders the liquor yellow at firft : but if 
more be added, the liquor acquires a deep 
orange colour, and becomes tranfparent, after 
having depofited a precipitate nearly refem- 
bling the former in colour, but more abun- 
dant. Muriatic acid a6ls on it like the faU 
phuric. The oxalic acid profluces a precipi- 
tate of an orange red, nearly as copious ad 
the nitric acid does : the liquor remains tranfj 
parent, and of the flme colour as in the 
former trials. Diftilled vinegar gives a very 
little precipitate of the fame colour ; the liquor 
remaining tranfparent, and a little more in- 
clining to orange. Tartar furnifhes ftill left 
precipitate, and leaves the liquor turbid, and 
redder than in the preceding inftanCe. Fixed 
alkali reftores the decoQion to a crimfon, or 
deep violet, inclining to brown ;. and produces 
a fcarcely perceptible precipitate of the fame 
colour. Ammoniac gives a brighter purple, 
or violet, and a little precipitate of a fine 
purple. Alum occafions a red precipitate, 
inclining to crimfon, copious, and fubfidifi^ 
flowly : the fupernatant liquor retains a fine 
red colour, fimilar to that of the frefli de- 
eoSion: thijj liquor alfo affords a copious 

precipitate. 
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precipitate^ on faturating the acid of the alum 
with an alkali. In this manner an inferior fort 
of carmine is prepared^ and alfo a liquid lake 
for miniature painting. Alum and tartar pro- 
duce a Htile brownifh red precipitate; the 
liquor remaining very clear, and of an orange 
red. Sulphat of iron caufes the tindure.to 
aflume a black colour, inclining to violet : the 
precipitate that falls down is abundant, and of 
the fame colour, as is alfo the liquor that 
fwims above it. Sulphat of copper likewife 
produces a great deal of precipitate, the colour 
of which is darker : the liquor remains tranf* 
parent, and of a brownifli red. Sulphat of 
zinc gives a brown precipitate, fmall in quan^* 
tity, leaving the liquor tranfparent, and of 
the colour of pale beer. A folution of acetite 
of lead occafions a copious precipitate^ of a 
pretty fine deep red : the liquor is of an oranigef 
red and tranfparent. Solution of tin m the 
nrtro-muriatic acid gives a very abundant pre- 
cipitate of a fine rofe colour: the Uqudf 
remains tranfparent, and perfeftly colourlefs. 
Finally, with corrofive fuWimate a light pre- 
cipitate of a- brown cofofur is obtained; tfccf 
liquor remaining transparent,, and- of t * &fd 
yellow. 

Vol.. II. R In 
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In the Journal de Pbyfique^ for February 
^785* are fome curious experiments on the 
a6lion exerted by acids on the colqur of brafil- 
wood. If, after having changed it yellow by 
means of tartar and acetous acid^ the nitro- 
muriatic folution of tin be poured in, a very 
copious rofe-coloured precipitate is immediately 
formed. If to the folution rendered yellow by 
an acid, a greater quantity of that acid, or an 
acid more powerful be added, the red colour 
will be reftored. The fulphuric acid is beft 
calculated to produce this effe6L Some falts 
aUb reftore the red colour of brafil-wood, 
which has been deftroyed by the aftion of 
acids. 

It has been remarked that the deCbftion of 
brafiUwood, called ^«/V^ of brafil, is lefs pro- 
per for dyeing when frefh, than when it is 
old, or has even undergone fermentation. By 
keeping,. \t acquires a yellowilh red colour. 
HelJot recommends the hardeft water than can 
be h^d to be ufed for making this deco6iion : 
hut it is neceffary to obferve, that fuch water 
deepens- the colour by means of the earthy 
falts it contains. Having boiled the wood 
reduced*) into chips for three hours ; the liquor 
is poured into a ca{k, frefh water is added to 
the brafil, it is boiled three hours longer, and 

2 . this 
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this Hqlior is added to the former. When 
braiil-wood is ufed iti a dye-bath or fl^tj it is 
proper to enclofe it in a thin linen bag, as it 
is all colouring woods* 

Wool dipped in iht brafil -juice would ac- 
ijuire only i flight tint; that would foon fade : 
it is neceflary therefore, that it fliould undergo 
Certain preparation*. 

The wool is to be boiled in a folutidn df 
aliltn, to which a fourth of its weight, or evert 
lefs, of tartar has been added; A greater 
proportion of tartsLr would rendfcr the colour 
yellow* The wool thus impregnated is to be 
kept at leaft a week in a cool place ; after 
which it is dyed by boiling ^gently in the brafiU 
juice. The Coldurihg itiattei* which is firft 
depofited does not yield fo fine a Colour : it 
is proper therefore, to dip the coarfeft fluff in 
the bath firfl. In this manner a bright red 
is obtained, which flands the a£iion of the air 
tolerably well* 

If the red colour of brafil-juice be deftroyed 
by means of any acid, it will give woollens a 
more or lefs deep dun colour, which is very 
permanent* 

Mr* Poernet* prepares the cloth with a boil- 
ing compofed of folution of tin, alum^ and a 
little tartar; and makes his hafh with brafil- 

R 2 wood. 



$^4: £L&|i^£NTS OF THE 

V^od,. and 9 confiderablfC iMiop^rUon of alum. 
la the refiduum of thii hath he dyei a feofi^di 
piece, which b;^ received 4 fimiUr pFepiuntiQ9# 
The firft piece takes a fi^e brick ef^low ; thf^ 
(bcondi £^ colour tfa^t approac]p[iea fci^rlet \ The 
fiiadi^s pa^iy be greatly varied hy vaiyiBg ibe 
pfop<>ftions of the iingredients. 

Colours obtained from br^l mi^ tbilf b^ 
len^fer^d tolerably permanent: yei: th^ sire 
1^ coviparable b this re%e^, to thctfe Qb^ 
^ined frQQi cochineal^ or madder* A blo^si 
h fom^times given to colours produi:^ bom 
tb^ Utter fubftance, by paiBng ihf cloth 4ye4 
vith it through the braiU-juice ; but tki3 bloMd 
foop vanishes. 

Mr. Guhliche gives a proce&, by which he 
pretends finer and more permaneot coloajra 
s^re obtained, than by thofe in ufe. He 
direfts pure vinegar, or aceto-citric acid *, or 

a<|ua 

» Inftruftion fur I'art de la teinture. 

* I give the appellation of acetO'Citrie acid to a liquor of 
which Mr, Guhliche makes great ufc in dyeing, xadfia t^ 
name of vegetable acid fpirit, which he prepane^ io. the 
following: manner. 

He takes any quantity of lemons, thofe of which the 
rind IS rotten will do, removes the peel, and the (kin that 
adheres to it, and dices them into a veflel, whicK (hoold 
not be made of wood. He then fprinkles them wkh a 

quantity 



dtKtia regia^ to be pouted ah blafiUwodd^ Mv 
duced to a poWdef, or ^itty fmall chipi, till ft 
is covered with the liquor, or even till the 
liquor is ^ certain height above it ; thiei Mttxttt 
to be well flisikeh, and then left to fettle Ib^ 
twenty.foui* hours : aftfer which il iis to bfe 
decanted, filtered, and kept for ufe. On th* 
refidiiuni, a vegetable acid, of pure water, is td 
be poured, and having ftood a day 61* fwb^ 
filtered. This is to b^ repeated till all th* 
Colouring matter is extrafted, when the wood 
will be found to be black. All thefe liquoris 
are to be mix^d together. 

The fluff having been prepared with a flight 
galling of fumacb, or white galls, is flightly 

quantity of good vinegar j, which he thinks comet near 
that of the lemon-juice, fqueeaes out the liquor through a 
flannel, by means of a prefs, and filters the exprefled liqi)or 
through paper. Itmaybeufed with fuccefs in this ftatei 
bttt it is apt to grow mduldy, and the acid is watery. In 
•rder that it may keep theteibre, and not dilute the baths 
into which it is put, he dire^b it to be purified and c6n^ 
centrated as follows : The liquor is to be expofed to th^ 
ibn, till a fediment forms, and it grows clear. It is thei^ 
to be filtered, and diflilled in a fand-bath. The reiver it 
to bt changed when the Isqoor that drops becomes addji 
and the diftillation continued till oily ftreaks are perceptibb 
in the neck of the retoit» The add fotMi.4 ia tte receiFes 
is to. hp kept for ofe* 

lis 3 alumed: 
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turned: being juft rinfed, it is put quite wet 
into a bath prepared as follows : 

Some of the acid folution of brafil-wood is 
^diluted with a quantity of water proportionate 
to the quantity of the ftufF, and the depth of 
the colour to be given it.. When this is fo 
:hot that the hand will jiift bear it, folution of 
jin is poured in, till it is of a fire colour : it is 
then ftirred and the fluff is put in. After this 
J>as remained in half an hour, it is taken out 
^nd wafhed. The remainder of the bath may 
:be ufed for lighter fhades : but thofe fluffs only 
mufl be galled that are for deep ones. 

3rafil-wood is ufed for dyeing filk what is 
cMedfal/e crimfon, to diftinguifh it from tha^t 
produced by means of cochineal, which is far 
more permanent. 

The filk fhould be boiled with foap, in the 
proportion of twenty pounds of the latter to a 
Jmndred of the former, and afterwards alumed. 
Lefs aluming is required for this than for grain 
crimfon. Having refrefhed it at the river, it 
is dipped in a bath, more or lefs charged with 
)3r2^fil-juice according to the fhade to be given* 
Jf water containing no earthy f^lt be employed, 
the colour will be too red for crimfon ; ta 
remedy which, the filk may be paffed through 
It flight alkaline fqlution, or a little alkali may 

be 
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be added to the bath. Waftring the^lflk in 
hard water, till it has acquired the prdper hue/ 
will anfwer the fame purpofe. 

To make falfe crimfons^ deeper;' or^ datfc 
reds, juice of logwood is added to the braiif 
bath, after the (ilk has been impregnated Vkh 
the latter. A little alkali may alfo be put in 
according to the fhade to be obtained. 

To imitate poppy or fire colour, the filk 
muft have an annotta ground; even deeper 
than when it is to be dyed with carthamus : 
after which it is walhed, alumed, and dyed 
with the brafil-juice, to which a little foap-fuds 
is commonly added. 

Solution of tin cannot be ufed for dyeing 
filk with the juice of brafil-wood, as with 
cochineal ; and the reafori in both is the 
fame : the colouring particles would fcparate 
too quickly to be capable of fixing on the 
filk, which does not attraft theni fo powerfully 
as wool. But as Bergman remarks, in his 
notes on Scheffer % the colours imparted by 
dye woods- may be much improved by fteeping 
the filk in ' a cold fblution of tin. A ftrong 
decoftion of brafil-wood, fays he,* gives yel- 
low fiJk a fcarlet colour,- inferioTi indeed'tq 

« ££U^fiir I'art .de la tdntui|[^ 
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thit (Hnon by cochinealy but finer md tnorc 
psrmaoeiit than if it be fteeped in alum only» 
tnd as capable of ftanding the proof by viner 
(f^p aa crimfon or poppy in grain. It is 
Mceflary^ inftead of ufing raw filk, to give 
$ yellow ground to filk that has been fcoured, 
or to mix fome yellow fubftance with the 
brafil-juice* Of late many artifts have 
turned their attention to this procefs^ and 
have produced various effe&s by applying it 
to different colouring fubftances^ which of 
tbcmfidvcs afford colours of little durability^ 
either employing them alone» or mixed in 
various ways. 

Mr. G^liche however^ defcribes a procefs 
in which 1m; ufes folution of tin immediately, 
to give iilk a fire colour. He direds the filk 
to be galled with a folution of galls in white 
wine, aQerttng, that an aftringent folution thus 
made prerprves th^ brightnefs required in filks^ 
much better than on^ prepared with w^ter* 
With this folutipn he mixes water, till it has 
acquired a yellow colour; and impregnates 
the Bk well with it, leaving it tp f^eep in 
it cold ibr twelve hours. |le then pre0es 
out the liquoT ilrongly, but witboi^ lyaftdng 
tKe filk, which he dries^ and afterwards foaks 
for twelve hours in a fohition of alum, con« 

taining 
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leumUg fimr ounces for evciy pound of filk. 
The filky taken out of tbe aknn water, i$ 
wfjun^ and put while wet into a bath, pre- 
pared as adbore direded, after adding to it an 
ounce of Ibludon of tin. The remainder of 
the bath may be exhaufted for lighter fliades. 
If the fire colour be required more approach- 
ing to orange, the filk is not to be galled^ 
tmt to be aiumed cold, with two ounces of 
alum to the pound of (ilk : after which it 
mud be dyed orange colour with annotta, 
without boiling, and before it dries^ dyed in 
the bath of brafil-wood above defcribed. The 
author confelfes, that theie colours, particu- 
larly the latter, are not very permanent. For 
rofe colours he omits the galling, and for 
the aluming ufes only two ounces of alum. 
For light fhades he recommends the folution 
of alum to be decanted from the fediment 
that may havfc been depofited, and prefers 
dyeing them cold, ufing a bath more rich of 
colour. The ^Ik is to be taken out as toon 
as it has acqtdred the proper tint, and the 
bath may be exhaufted for other lhades«' 
He aifures us, that with ' thefe precautions^ 
fine colours of tolerable permanency may be 
obtained. 

ft Mn Poemer 
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Mr. Poerner has made many experiments 
on methods that may be employed for dyeing 
cotton with brafil-wool by means of different 
mordants, as alum, folution of tin, fal ammo* 
niac, pot-afti, &c. ufed either in the bath, or 
in the preparation of the cotton. He could 
not produce a colour however, that would (land 
wafhing with foap, though fome would (land 
the aftion of the air, and wafhing with water, 
tolerably well. He recommends cotton thus 
dyed to be dried in the (hade •*. 

To Mr. Brown, a gentleman of great zeal for 
the improvement of the arts, I am indebted 
for the following procefs, ufed by fome manu-r 
fafturers for giving cotton a crimfon colour, * 

A folution of tin is prepared in the propor- 
tions of nitric acid two pounds, muriatic acid 
one pound, tin eight ounces, water one pound. 
The liquids being mixed together, the tin is to 
be added by little and little. 

For a piece of cotton velvet weighing fifteen 
or fixteen pounds, a bath is prepared, confifting 
of boiling water four parts, ftrong decoftion of 
galls two parts. Having ftirred the bath with 
the rake, the piece is put in, worked for half 

^ Verfuche und Bemerkungcn zum Nut^en dcr Farbcr 
fajnft, Zwejrter Theil. 

an 
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Itn hour, and left to foak two hours, when it 
is taken out, and left to drain. Another bath 
being prepared with three buckets of boiling 
water, and one of decoftion of brafil-wood, 
alfo boiling, is to be raked, and the piecQ 
worked in it an hour. This bath is to be 
thrown away, and the vat waflied out, and then 
filled with a pure decoftion of the wood, in 
which the piece is to be worked half an hour, 
and then raifed on the winch. A bath of very 
clear river water, with a quart of folution of 
tin, being prepared and raked, the piece is to 
be worked in it a quarter of an hour. It is 
then raifed on the winch, and fet over thp vat 
containing the bath of decoftion of brafil-wood, 
one fixteenth of which is to be taken out, and 
replaced by an equal quantity of boiling decoc- 
tion. This being raked, the piece is worked 
in it half an hour, raifed on the winch, and 
carried back to the vat containing the folution 
of tin. Thefe operations are perforiped alter^ 
nately fix or eight times, obferving each timq 
to take out a fixteenth of the bath of brafiU 
wood, and replace it with an equal quantity 
pf boiling decoftion of the fame wood, to rakd 
the bath of compofition each time, and to finilh 
the dyieing with the latter. The piece is tp 

b€j / 
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be waflied in the river, and dried in a dark 
place. 

Methods have long been fought, for giving 
greater permaneney to the fine and various 
colours obiaitted frofft brafiUwood at little ex* 
pence. In ufing this fubftance we fliould call 
to mind f >me of its properties. The colour- 
ing matter of brafil-wood is eafily afFefted and 
turned yellow by acids. It then becomes t 
permanent colour. But what diftinguiflies it 
from madder and kermes, and makes it refcm* 
We cochineal, is that it refumes its natural 
cx)k>ur when precipitated in combination with 
alttmine or oxyd of tin. Thefe two combi- 
nations appear beft calculated to render it dura* 
ble. We fhould therefore feek the circum* 
ftances mod proper to favour the formation 
of thefe combinations according to the nature 
of the ftufF. 

The aftringent principle alfo appears to con- 
tribute to the permanency of the colour ob-^ 
tained from brafil-wood: but galling deepens 
h, and cannot be employed for light Ihadcs. 

The colouring matter of brafil-wood is very 
eafily affeEled by alkalis, which gives it a 
purple tint ; and there are many proceffes in 
which alkalis, either fixed or volatile, are ufed 

lo 
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to form violets and purples: but the colours 
obtained by thefe means, eafy to be varied 
according to the intention, are perifliable, and 
have only a temporary brightnefs. Alkalis do 
not appear to injure colours obtained from 
madder ; but they accelerate the fading of mod 
others. 

It appears, from what Mr. Wilfon fays, that 
in England woods for dyeing are ground in 
mills conftrufted for that purpofe, and kept 
moiftened with urine ; or if the latter be not 
done, a little alkali is added when they are 
boiled. 

The cuftom of reducing the woods to powder 
is advantageous, and ought to be adopted : but 
putrid urine and alkali, whilft they favour the 
extraftion of the colouring matter, and heighten 
its colour, may frequently counteraO: the effeft 
to be obtained, and muft be injurious to the 
permanency of the colour. 
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the fame precipitate asr vinegar^ but the Kquor 
remains turbid, a^d more inclined to yellow. 
Fixed alkati occafions* no precipitate, but 
cbanges the decofiion to a deep vicrfet, which 
afterwards becomes neartj brown. Alum pn> 
duces a pretty copious precipitate, of ai li^^tifii 
violet colour; the liquor remaining viotet, mnd 
nearty tranfparent. Alum and tartar occafion 
a dark red precipitate in toleraUe qosMCity^; 
the liquor remaining tramfparem, and of a yci« 
lovrifti red. Sulphat of iron gives it inftantly 
a blueifii black colour, Kke that of ink ; a 
pretty copious precipitate of the fame coloinr 
form^, and the tiquor remains turbid a long 
while; but if it be fufficiencty diluted, and efpe* 
eially if there be a fmall excefs of the fulphat^ 
ail the bkck ma^er is at tength depofited. Sul^ 
phat of copper produces a very copious preci- 
pitate, of a tvrowner and lefs bright black- than 
the preceding : the liquor remains tranfparent, 
and of a very deep brownilb or yellowift redf# 
Acetite of lead inftan^ occaik)n6? a btMfe pro-* 
eipitate with a flight reddifh tinge ; the h^pik&i 
remaining tranfparent, and of the colour of 
very pale beer. Finally, tin diffolved- in nitr0^ 
muriatic acid forms immediately a precipitate 
of a very fine violet or purple, almoft prune 

d« 
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de monfiieur: the fupernatant liquor is very 
clear^ and perfeftly colourlcfs. 

Stuffs would take only a flight and fading 
colour from decoftion of logwood, if they were 
not previoufly prepared with, alum and tartar. 
A little alum is added alfo to the bath. By thefe 
means they acquire a pretty good violets 

A blue colour may be obtained from log- 
wood, by mixing verdegris with the bath, and 
dipping the cloth till it has acquired the proper 
ihade. 

Thefe ufes of logwood have obtained it the 
names of violet wood and blue wood. Of 
thefe I fliall fpeak more largely, when I come 
to treat of compound colours. 

The grand confumption of logwood h for 
blacks, to which it gives a luftre and velvety 
caft (veloute), and for grays of certain fliades. 
It is alfo of very extenfive ufe for different 
compound colours, which it would be difficult 
to obtain of equal beauty and variety, by means 
of drugs affording a more permanent dye... 

' Juice of logwood is frequently mixed with 
that of brafil, to render colours deeper ; their 
proportion being varied according to the fhadc 
defired. 

Logwood is ufed for dyeing filk violet. 
For this the filk muft be fcoured, alumed, and 

Vol. II. S wafhed; 
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wa&ed ; becaufe without aluming it would take 
only a reddlfh tinge^ that would not ftand wct« 
ting. To dye filk thus, it muft be turned in 
a cold decoftion of logwood> till it hat ac* 
quired the proper colour: if the decofiion 
were ufed hot, the colour would be in ftripes 
and uneven. 

Bergman has already obferved, that a fine 
violet might be produced from logwoodj by 
impregnatiog the filk with fdution of tin^ as 
has been faid in the preceding chapter. In fad, 
we may thus obtain, particularly by mixing 
logwood and brafil in various proportions^ a 
great number of fine fhades^ more or lefs in* 
clined to red^ from lilac to violet. 

If deco£lion of logwood be fubftitu ted for 
that of brafil in the procefs communicated by 
Mr. Brown, a fine violet colour will be ob« 
tained ; and if the two be mixed, we ftall have 
Ihades of puce colour, and prune de monfieurt 
more or lefs inclining to red. 

The remarks made on brafil are alfo a|>p)i* 
cable to logwood, the colouring matter of which 
exhibits fimilar properties. 
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CHAP. L 

I 

WBi/D d^ imM (npdSi mytd, Lm.) » 
a plint very cdnitttoft Ih tiKifr chvtrbrti 
rt F«tk, i* i*dH of the Ffdrtdfi pfitovirtc^^, arid 
hi 8 giidtt i*^t of tfrt' feflf df Eutdp^i. It 
l^aft^af out leWg' ti^idW ferfv^, of i fiVd)^ 
green : from the midft of thefe leavfes \M flfalk 
^fes' v& Ae Krtght 6f tfii-fet <k foui^ ftet!, fre- 
^emly br^tidhf , *hd ftrfrrilliecf ^itft ffe^Vttj 
natmw likd the f^feal' Orteifs; But Awt^t ai 
t^hey ^pt6«e^ t^e flbtf'it^, whtth are di{|)ofed 
III fottg QDikes; Tfee trtidte of the flaiit is ufe^ 
iPor dyeing yellow; 

T?wcy forts erf wdd irei diffthgiiinicdf; the 
Jbtafcftaf^ or Wild, WWch grows niniralJy iti ttd! 
fields'; afnd the ciihrlratedj the IbJIts of whicH 
we findteri and nc* fo hi^ Fbr dyeing, thd 

S % latter 
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latter is preferred ; it abounding more in colouf- 
ing matter. The more flender the ftalk, the 
more it is Valued.- 

When the weld is ripe, it is pulled, driedy 
and made into bundles, in which ftate it is 
ufed. 

When the deco£lion of weld is very ftrong, 
it has a yellow colour inclining to brown : if it 
be greatly diluted with water, its yellow, which 
is more or lefs pale, inclines a little to green. 

If a little alkali be added to this decoftion, 
its colour grows deeper, and after a certain time 
a little afh-coloured precipitate falls down, which 
is not foluble in alkalis. 

Acids in general render its colour paler, and 
occafion a little precipitate, which will diffolve 
in alkalis, giving them a yellow colour inclining 
to brown. 

Alum forms with it a yellowifh precipitate, 
and the liquor retains a fine lemon colour. If 
a folution of alkali be poured into this liquor, 
a whitilh yellow precipitate, foluble in alkalis, 
is thrown down, but the liquor ftill remains 
coloured. 

Solution of common fait, or of muriat of 
ammoniac, renders the liquor turbid, and its 
colour at firft a little deeper; by degrees a 
deep yellow precipitate forms, and the foper- 

nata&t 
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natant liquor retains a pale yellow colour a 
little inclining to green. 

Solution of tin produces a copious bright 
yellow precipitate : the liquor remains a long 
time turbid, but flightly coloured. 

Sulphat of iron produces a plentiful dark 
gray precipitate, and the fupernatant liquor is 
brownifh. 

Sulphat of copper occafions a brownifh green 
precipitate, and the liquor preferves a pale 
green colour. ^ 

The yellow communicated to wool by weld 
has little permanency, if the wool be not 
previoufly prepared by fome mordant. For 
this purpofe alum and tartar are ufed, by 
means of which that plant gives a very pure 
yellow, which has the advantage of being 
permanent. 

For the boiling, which is conduced in the 
common way, Hellot direQs four ounces of 
alum to every pound of wool, ^nd only one 
ounce of tartar : many dyers however, ufe 
half as much tartar as alum. Tartar renders 
the colour paler, but more lively. 

For the welding, that is, for the dyeing with 
weld, the plant is boiled in a frefb bath, en- 
clofing it in a bag of thin linen, and keeping 
II from rifmg to the top by means of a heavy 

S3 wooden 
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wooden crofs. Some dyeca hml ii ItU it fiiak^ 

fo the bottom of the ^oppcj, and then lei a 
crofs dqwn upon jt : otherSj, >fhen it is iMukd^ 
t^ke it oi^t with a ri^e and throw it awa^. 

Hellot dire5is five c\v Qx poun^ of vmM 
for every 'poifnd of doth: but dyer& fi^Uom 
ufe io much^ contenting themfi^We^ with tl^reQ 
pr four pounds, or even much lefs. Maxijp 
indeed, add to the weld a little quicklime and 
stihe^, which favqur ttu^ ea^traSkion of the co^, 
louring matter, and heighten its colour, hu% 
at the l^ine time reader it liable to be ^hanged 
ty the aftioi^ of acidia. The quantity of welcb 
however, ought to. be proportionate to the deipiK 
oif the (hade to be obtained. 

Lighter s^ad brighter flf ades may be <)i>tai]iA(l 
\fy dyeing after deeper one^ adding w^tep att 
each dipping, and keeping the bath, boiling. ^ 
hut light ihades procured in thia way. are not 
fo lively a^ when frefli. batb& ai^e ujTed, propoiw 
tioning the quantity. 06 w^ to tibo, deptk o£ 
tkQ Ihsucle. . 

. Comipoi) felt added ta tbfi weld balk rc^ 
ders its coloux richei; and deepen : fiiipkat oB 
Ume, or ^pfum, a\fo ^eepiena iti but alum 
lend^cs it paler and mone l»felys ; andi tatCtar^ 
1^^ paler. S^J|>bat of iron on vitcioli ^akcxs 
}i iaclioe tpc hrowa, '5he ftat^^ ohfcaincd 

■'■■'■ from 
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from well! may be modified by fuch additionsi^ 
by the proportion of the weld, by the length 
of the operaticfit and by tt^ mordants em^ 
ployed in preparing the ftuif. Thu& SeheSer 
fays, that by boHing the wool two hours with 
a fourth its weight of folutlon of tin^ and 
^e fame of tartadr^ wai&ing it and boiling it 
fifteen mkiuies whh an equal weight of weldj 
k wHl take a fine yeilow^ which however, witt 
not penetrate its imernal texture. Mr. Poerner 
al£9 dire£is the eloth to be prepared as foe 
dyeing fcarlet. By ihefe means greater bright-* 
jieis and permanency are given to the colour^ 
which fcxteris paribus) ia at the fame tim^ 
lighter. 

The colouY may be modified alfbr by^ paifling 
ike clo^ when it comes out of the dye, 
dirough anodier hath. Thos^ to produce a 
golden yellow, the cloth, when k comes out 
of the welding, may be pa&d through a 
flight madder bath ; and for a. tawny, (tasinee) 
throngb a bath made with a litde foot. Thefe 
method9 w'M be mentioned in treating o£ 
feddenings. 

To dye fiUs plaio yellow, in general no 
cM:ber ingredient thaB weld b ufed. The filk 
ought to be ficoured in the prc^ortion of twentjr 
pounds of ftiap to the hundred^ and afiierwatrdft 

S 4 alume4 
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aldmed and refrefhed> that is^ wafhed after 
the aluming. 

A bath is prepared with two pounds of weld 
for each pound of filk, which after a quarter 
of an hour's boiling, is to be paffed through a 
fieve or cloth into a vat ; when it is of fuch a 
temperature as the hand can bear, the filk is 
put in, and turned until the colour is become 
uniform : during this operation the weld is 
boiled a fecond time in frefti water ; about 
half of the firft bath is taken out, and its 
place fupplied by a frefti decoftion. This 
frefli bath may be ufed a little hotter than 
the former ; too great a degree of .heat how- 
ever muft be avoided, that no part of the 
colour already fixed may be diftblved ; it is 
to be turned as before, and in the mean time 
a quantity of cendres gravelees is to be dif- 
folved in a part of the fecond decoftion ; the 
filk is to be taken out qf the bath, that more 
or lefs of this folution may be put in, accord- 
ing to the fliade required. After it has been 
turned a few times, a hank is wrung with the 
pin, that it may be feen whether the colour 
be fufficiently full, and have the proper gold 
call : if it ftiould not, a little more of the 
^kaline folution is added, the effeft of which 
IS to give the colour a gold caft, and to render 
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it deeper. In this way the procefs is to be 
continued) until the filk has attained the defired 
fiiade ; the alkaline folution may alfo be added 
along with the fecond decoftion of the weld, 
always taking care that the bath be not too 
hot. 

If we wifli to produce yellows with more of ^ 
gold or jonquille colour, a quantity of annotta 
proportioned to the (hade required, muft be 
added to the bath along with the alkali. 

For the light {hades of yellow, fuch as pale 
lemon, or canary-bird colour, the (ilk ought 
to be fcoured as for blue, becaufe the (hades 
are more beautiful and tranfparent, in propor- 
tion as the ground on which they are laid is 
whiter : the ftrength of the bath is proportioned 
to the ihade we wiih to obtain ; and if we 
intend that the yel!ow Ihould have a tinge 
inclining to green, more or lefs of the indigo 
vat is added, if the filk has not been azured. 
To prevent the (hades from being too deep, 
the . filk may be more (lightly alumed th^i 
ufual. 

Scheffer directs that the (ilk (hould be foaked 
twenty-four hours in a folution of tin, made 
V^ith four parts of nitric acid, one of common 
fait, and one of tin, and faturated with tartar ; 
|bat it (hould be wa(hed, and boiled half an 

hour 
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hour with an cqua! quantity of weld flowers. 
He fays, that a fine ftraw colour is thus ob- 
tained, which poffeffes the advantage of refift- 
ing the aftion of acids. By following thiar 
jh-ocefs, very little tin ftiould be left in the 
folution, becaufe the acid of tartar precipitates 
it. 

In dyeing cotton yellow, we begin by feour- 
ing it in a bath prepared wkh the ley of the 
afhes of green wood ; it is then waflicd, dried, 
and alumed with one fourth of ks weight of 
alum ; after twenty-four hours it is taken out of 
the aluming, and dried without being waihed. 
A weld bath is then prepared, with the pro- 
portion of a pound and a quarter of wdd for 
each pound of cotton, in this the cotton is 
dyed, by being turned and wrought in it until 
it has acquired a proper fhade ; it is taken out 
6f this bath to be foaked for an hour and a 
half, in a folution of fulphat of copper or 
blue vitriol, in the proportion of one fourth 
of the weight of the cotton ; it is then thrown, 
without being wafhed, into a boiling folutio» 
of white foap made with the fame propor- 
tions ; after being well ftirred, it is boiled in- 
it for nearly an hour, then well wafhed and 
dried. 
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If a deeper yeliow be required, the cotton 
is not alumed, but two pounds and a half of 
weld for each pound of cotton are employed, 
to which, a dran of v^rdegrk mixed with a 
part of the bath is added ; in this, the cotton 
is dipped and worked, until it has aicquired an 
uniform colour ; it" is then taken out of the 
bath, that a little ley of foda may be poured 
in ; feturwd iiHK) the bath, a»d kept there for a 
full quarter of an hour, when it is taken out, 
'V^rung, and dried. 

Inemon colour is dyed by th^ fame procels^ 
oxcept that only oae pound of weld is emplc^ed 
fgr each pound of cotton,, and that the pro^ 
portion of v^rdegris may alfo be diminiihed, or 
even entirely Qmkted^ alumiug being fiibfli- 
tuted in its ftead. The Oiades of yellow may 
thus be varied iq many different waysu Ther 
procefles fpif thread are the fame. 

For the yellow colours on printed cotton^j, 
the duff is impregnajted by means of engraved 
ftamps, wid) the nu^rdaot defcj^ibed when treat- 
ing of maddcx^^ made by the mixture of acetite 
of lead or fait of faturn and alum i the 
yellow colour, which the parts not impregnated 
with the s^tite of akunine have acquired^ is 
then diftharged, by the aftion of bxan and 
fxpofufe on the grafs. The fame mordant 

3 "^^Z^^. 
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might undoubtedly be employed with fuccefs 
for cotton and linen to be dyed yellow. 



CHAP. lit 
Of Tellow-IVood^ Fujlic^ Boisjaune^. 

THIS wood is obtained from a large tree 
(Morns T'inlioria) which grows in the 
Antilles, and principally at Tobago. It is of 
a yellow colour, as its name expreffes, with 
orange veins. Its medullary produftions are 
very fmall, it is not very hard or heavy. 

This wood has been extenfively ufed in 
dyeing only within thefe few years ; it abounds 
much in colouring particles, and affords a 
very permanent colour, it unites well with 
indigo, and bears a moderate price ; in Ihort, 
it poffeffes qualities which entitle it tb a 
place among the moft ufeful ingredients in 
dyeing. 

* I have tranflated bois jaune, fuflicy becRufe the Mor* 
Tindl. is univerfally fo called by our botanifts, though V. de 
Bomare makes it the tulipifera. Vid. Hort, Kewcns. T. 

A ftrong 
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A ftrong decoftion of this wood is of a 
deep reddifh yellow colour ; when diluted 
with water, it becomes of an orange yellow. 
Acids with fome flight differences, render this 
liquor turbid, a fmall quantity of a greenifli 
yellow precipitate is formed, the fupernatant 
liquor is of a pale yellow : alkalis rediflplve 
the precipitate, and give the liquor a deep 
reddifh colour. 

This is the colour which alkalis produce in 
a decoftion of fuftic, they deepen it much 
and make it almoft red. After fome time, a 
yellowifh fubflance is feparated, which adheres 
to the veffel, and fometimes fwims at the 
top. 

Alum forms a fmall quantity of a yellow 
precipitate, the liquor remains tranfparent but 
of a lighter yellow. 

Al»m and tartar produce a precipitate of 
the fame colour, but which is more flowly 
formed, the colour of the liquor is flill paler. 

Muriat of foda or common fait, makes the 
liquor fomewhat deeper coloured, but without 
rendering it turbid. 

Sulphat of iron forms a precipitate which 
is at firft yellow, but afterwards becomes more 
and more brown, the liquor remains brown 
and turbid. 

Sulphat 
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Sulphat of copper gives a g?esit qtiaikit^ of 
a brownifb yellow precipkate i the {upcrntcaiit 
liquor remains of a very fligbtljr gfeeuifli 
colour. 

Sulphat of zinc gives a gr^enifli brovm 
precipitate^ the liquor remains of a reddifh 
yellow. 

For ufe, yellow wood muft be fpliCj or whit 
is better, cut into chips^ and endofed in t 
bag, that no part of it may fix ia tlie ftuff and 
tear it. 

Weld gives a cloth which has not been 
prepared, OTily a pale yellow, which fooii 
changes in the air ; but fuftie wichoort die aid 
of mordants gives it a brownifli yellow, which 
is dull indeed, but which ftatids verr well 
when expofed to the air ; its colour is rendered 
more bright and fixed, by the monrdams trti* 
ployed with weld, which aft on it in a fintilar 
manner; thus alum, tartar, and a faluiion df 
tin, render the colour brighter i conmluM fah^ 
and fulphat of lime or gypfom^ tender it deepen 
We may then treat fuitic in the fame way as 
Veld, with only this difference, that in ewder U$ 
obtain the fame fhade, mocK lets yellow wood 
is required ; thus from £ve to^ fix 4>\Mme9 (d 
this wood arc fiifncient to give a temon colcwif 
to a pound of cloth^ but the colouFi oiltailie^ 

froiii 



from it iucline more to orange^ than thofe 
obtained froio the v^^ld ; and therefore^ thejr 
arc fomefimea ufed together in quantities pro« 
portioned to the effed we wiih to produce. 



CHAP. IIL 



Of Annotta. 

AN N O T T A^ rocou, or roucou, is a 
fotnewhat dry^ hard pafle, browniih on 
the outfide, and of a fine red within ; it ii 
ufually brought to us in cakes of two or three 
pounds weight, wrapped up in very large reed 
leaves, frcnn America, where it is prepared 
from the feeds of a certain tree (Bixa Orellanat 
Lin). 

Father Labat fays, that the Americans pof- 
(efs a fpecies of annotta^ which has a more 
beautiful and durable colour than that brought 
to us ; and that in order to {prepare it, they 
bruife the feeds with their hands moiitened 
with oil, and detach with a knifej^ the pafte 

that 
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that is formed^ and then dry it in the fiiitf 
whereas they prepare the annotta for fale> by 
pounding the feeds with water, in which they 
are left to ferment Annotta diffolves much 
better and more eafily in alcohol, than in water, 
hence it is employed in yellow varniihes that 
are defigned to have an orange caft. 

The watery decoftion of annotta has a ftrong 
fmell, and a difagreeable tafte, its colour is of 
a yellowifh red, it is fomewhat turbid ; an alkar 
line folution changes it to an orange yellow, 
which is brighter and more pleafing ; a fmall 
quantity of a whitifh fubftance is feparated from 
it, which remains fufpended in the liquor. If 
we boil annotto in Water with an alkali, it dif- 
folves much better than in water alone, and the 
liquor is of an orange colour. 

Acids form with this liquor an orange- 
coloured precipitate foluble in alkalis, which 
communicate to it a deep orange colour i the 
fupernatant liquor retains only a pa'e yellow. 

Solutions of common fait and fal ammoniac 
produce no fenfible change* 

The folution of alum gives a confidcrabl^ 
quantity of orange precipitate, which Is deeper 
than that which acids produce, the liquor re* 
mains of a pleafant lemon colour, bordering a 
little on a green. 

Sulphat 
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Sulpliat of icon £orms a prepipitftie of ^ 

orange brown $ t^e liquor Teiii«io« <^ ^ p^ 
3«l)ow. 

l^uAphac of copper gives ^ pecipitate of a 
ydk>wi(h iHTOwn fcMme^at bvi^et ^ban cb« 
former ; the Kquor ppefei>v€s a ^reenifii yelloW 
colour. 

A fe4yii^i ^f tin produces a ^kmon-coloured 
precipitate^ which is deported very 'flowly. 

When annotta is ufeS^ it is always 'mixed 
with an alkali^ which facilitates its Solution, and 
gives a coloi^r 4e4s ind'ining to ^ed. It is 
cut in pieces^ and :b(Mled in a <}aldpon, with an 
equal weight of cendre gravel6e, provi^ied tbo 
defired fiiades do not i^o^re a Jailer propor- 
tion of aUcali ; the 4^leth «iay be 4ihen iyed in 
ttAs bath^ either w4€h thefe ingredients alldne^ 
CMT with the addition of others to modify the 
colour ; but it ieldom 4iappens ir'bat annotta is 
ufed for wool^ ;becaufe the colours it imparts 
arietoo fadings and may be obtained of a more 
durable nature byv ot4ier means. <Helk>t em^ 
ployed it in dyeing a fluff prepared with alum 
and 4artar^ *but «he permanency of the colour 
was not much increafed^ it is almoft Solely ufe4 
for filk. 

For filks to be dyed of an aurora^ or orange 
colour, it is fufficientto fcour-Aem with twenty 

Vol.. 11. T pounds 
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pounds of foap to the hundred ; after they have 
been well cleanfed, they may be immerfed in 
a bath of water, with which more or lefs of 
the alkaline folurion of annotta (according, to 
the fhade required) has been carefully mixed. 
The heat of this bath ought to be between 
tepid and boiling water. 

When the (ilk has acquired an uniform co- 
lour, one of the hanks muft be taken out^ 
waihed and wrung, to fee whether the colour 
be fufficiently full, and if it 1)e not, more folu- 
tion of annotta muft be added, and it muft be 
turned again. This folution preferves its colour 
unchanged. 

When the defired Ihade has been obtained^ 
nothing remains but tQ ^aih the (ilks, and to 
beetle them twice, by a ftream of water, to free 
them from the fuperfluous annotta, which would 
injure the beauty of the colour. 

When raw filk is to be dyed, fuch as is 
naturally white muft be chofen, and it muft 
be dyed in the annotta bath, which ought only 
to be tepid, or even cold, that the alkali may 
not diffolve the gum of the filk, and deftroy. 
its elafticity, which we wilh to preferve. 

What has been now faid refpeSs the filk 
intended to receive the aurora colour : to make 
the orange, which contains more red, after 

dyeing 
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dyeing with annotta^ it is neceffary to redden 
the filks with vinegar, alum, or lemon juice. 
The acid, in faturating the alkali ufed to dif- 
folve the annotta, deftroys the yellow ihade 
which the alkali had imparted, and reftores its 
natural colour, which inclines a good deal to- 
wards red. 

For the very deep fhades, it is the praflice 
at Paris, as Mr. Macquer informs us, to alum 
them ; and if the colour is not yet red enough, 
to pafs them through a weak bath of braiiU 
wood. At Lyons, the dyers, who ufe car- 
thamus^ fometimes employ the old baths made 
with that ingredient for the deep orange co- 
lours. 

When orange colours have been reddened 
with alum, they muft be wafhed in a ft ream 
of water, but it is not neceffary to beetle them, 
unlefs the colour be too red. 

Shades which preferve a reddifh hue may 
likewife be obtained by a fingle operation, 
namely, by employing in the preparation of 
the annotta bath, a fmaller quantity of alkali 
than that above direfted. 

Mr. Guhliche advifes us not to employ heat 
in the preparation of annotta. He direfts that it 
fliould be put into a glafs veffel, or one of earth- 
en ware with a vitreous coat, and that as much 

T 2 folution 
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folution of pure alkali fliould be added as will 
cover it^ and that this mixture fliould be left at 
reft for twenty-four hours ; that the liquor fhould 
then be decanted, and filtered^ and the refi* 
duum repeatedly waflied with water^ leaving 
the mixture at reft each time for two or three 
days, till the water no longer receives any 
colour; that thefe liquors fhould be all mixed 
together^ and put into a well ftopped veiTel and 
kept for ufe. 

He direfts that the filk fliould be fteeped 
for twelve hours in a folution of alum, in the 
proportion of two ounces of the fait to a po|und 
of the Clk, or in water acidulated with the aceto- 
citric acid before defcribed ; when taken out of 
this mordant, it is to be well wrung. 

The filk thus prepared is put into the annotta 
bath quite cold, and kept there, and ftirred 
about, until it has acquired the proper fiiade, 
or it is kept at a degree of heat far below ebul- 
lition ; when taken out of the bath, it is wafiied 
and dried in the ftiade. 

For the brighter ffiades, a liquor is employed, 
which is lefs loaded with colour, to which may 
be added a little of the acid liquor, which has 
been ufed as a mordant, or the dyed filk may 
be paffed through acidulated water* 



If 
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If we wifli to have the laft fliades with lefs of 
an orange caft, and approaching to nankeen, a 
fmall quantity of folution of galls in white wine 
may be added to the bath. 

To give an orange colour to cotton, Mr. Wil- 
fon direfts the annoita to be ground while it 
is kept moiftened, boiled in water with double 
lis werght of alkali, k& to feule for^alf an 
boufi, ani the clear tiquor to be put into 
A tteajted vefiel; m i\m^ the <:ottOH is ix> 
be tmmerfed, whcfn it will take an or^uigie co- 
lour. A boi foltttiOB of tartar ig then to be 
poured iiH^ the b^th^ So that it may becon^ 
vefakly acidulated, it 15 to be again turned m 
ft on the &)ein ftidiSi or wound upon the wincb 
when in the jpieoe; in this way, the colour 
becomes iliore lively, and fixes better i Aey 
then Vaft the cot^n A^btly and diy it iu a 
ftove. 



T 3 CHAP. 
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CHAP, IV. 

Of Sam-wort and fever al other Subflances 

which dye Tellow. 

SAW-WORT (farette) ferratula tinHoria^ 
is a plant which grows abundantly in mea* 
dows and woods. Without mordants, it gives 
a yellowifh green colour which has no dura- 
bility ; but by means of alum^ employed either 
in a feparate boiling, or put into the bath with 
the faw-wort, it gives a yellow colour which 
is both pleafing and durable. According to 
Mr. Poerner, the beft mordants for it, are alum, 
and fulphat of lime. It is unneceffary to re- 
peat, that the latter produces the deepeft co- 
lour, the fliade of which may alfo be varied 
by the proportions of mordant and faw-wort. 
Scheffer direfts that the wool fliould be pre- 
pared with alum and one-twelfth of tartar : he 
fays, that if it be prepared with three-fixteenths 
of folution of tin and as much tartar, it ac- 
quires a much brighter colour than in the 
former cafe. 

Dyers broom, or dyers weed, (la geneftrole) 
genifia iinfioria^ which grows plentifully in dry 

and 
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and mountainous foils, gives a yellow colour, 
not comparable in beauty to that of weld, or 
law-wort, but which becomes fufBciently fixed 
by means of mordants, the mod advantageous 
of which, either for the preparation of the 
cloth, or for being put into the bath, are tartar, 
alum, and fulphat of lime. 

Camomile (anthemis tinftoria) camomilla ma*- 
iricariuy a well known plant, gives a Weak yel- 
low colour of a tolerably pleafant hue, but 
without durability ; mordants give it a little ; 
the moft ufeful of thefe are alum, tartar, and 
fulphat of lime. 

According to Scheffer, a very fine yellow 
may be given to filk with a deco6lion of this 
plant, into, which a little folution of tin mixed 
with tartar till its colour is become yellow, has 
been added drop by drop ; for dyeing the filk, 
it is kept warm, but without boiling : he recom- 
mends that good water which does not precipi- 
tate folution of tin fhould be employed. 

Fenugreek (trigonella fanugracum) affords 
feeds, which when ground, are capable of giv- 
ing a pale and tolerably durable yellow : the 
mordants which fucceed bed with this fubftance^ 
are alum, and common fait. 

Turmeric (terra • merita) curcuma longa^ is a 

root: brought to asifirom the £a(UIn£e«» -I b^ve 

• ^P • T 4 had 
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bad an opportunity of exaanitiing fome tnrmMe 
which came from Tobago^ which was fuperior 
to that which id met with in comnierce, both 
in the lize of the roots^ and the abundance of 
colouring particles. This fubftance is ve'ty 
rich in colour, and there is ho other whicJh 
gives a yellow colour of fuch birightnefs^ but 
it pofleiles nO durability, ilor can mord'^nts 
give it a fuificito degree : common fait and 
nmm.onidcal muriat sfre tfaofe.Vrhich fix dni 
colour b6(t, but they render it deeper, and 
ipnake it incline to browxr, fom^ reconmiend a 
fmall quantity of muriatic acidw The^ r6ot 
muft be reduced to powder to be fit for tafe. 
It is fometii^es empl^^ed ti6 give the yellows 
^ade with weld a gold taft, and to give in 
orange tinge to fcarlet ; but the fiiadt tbe 
turmeric imparts foon difappfears in the air. 

Mr. Giihliche gives two prbcefies for fixir^ 
tlic colour of turmeric on filk. The firft 
confifts in aluming in the cold for tlvelve 
hours, ^ pound of fifk in a forution of two 
ounces of sdum, and dyeing it hot, but witbotKt 
boiling, in a bath compofed of two ounces of 
turmeric, and a quart (mefure) of aceto^titric 
acid mixed with thuee quarts of water. The 
fecond pf oeefs confifts in extra&ihg the colour- 
ing pltrticms. hxitii \h^ tuf merio by ^etnf^ckrit 
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acid, in the way defcribed for brafiKwoodi 
ktfd ih dyeing t&e fvik aki^d as aUesdjr 
mentimied in thi^ K^or, eitber c61<^ or cmly 
m(^erately if«tm. The coloar is rendei^d 
more duraUe by ibis, than by the formeir 
proceft. The firft parcel immerfed acquires 
a gold yett6^ j the colour of the fecond and 
ifaii'd {Mircek a^t lighter, but oFthe fame kind; 
d^at df the fourth is a ilraw colour. Mr« 
Guhliche eitiployi the feme ^^rocefi tur extraft 
fB^t and durable colours fro^ fiirftic, broom^ 
and fVench berries : he prepares the wool by a 
flight aluiMing, to which he adds a little murr- 
atic acid j he feems to content himfelf in thefe 
cafe With vinegar or foatoe other vegetable 
acid, inftead of his aceto-citric acid for the 
ektraftion of iHttt colour; he dire^ that a 
very ftiftill quantity of folutron of ' tin fliould 
be put into the dye-bath. 

Venus's fumaeh (fuftei) rbus Minus % is a 
wood the colour of which is orange and green- 
i{h, \fx^ fib^s (A a (hinifilg aj^arance ; it is 
m^e ufe df in the form of chipi. 

* Accordiag to die bcft intelligence I can obtain from 
our, dyer9> thej never employ this fubftance ; tKe nioruii 
tinfioria, or bois jaune, being 'aimong them diftiliguifbed b/ 
the nalJie ^f Ixxfik. T. 

This 
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This wood gives a fine orange colour pof- 
feffed of no durability ; fo that it is not 
employed alone but mixed with other colouring 
fubftances^ particularly cochineal^ to give a 
fire colour to fcarlet, for pomegranates, ju- 
jubes, langouftes, oranges, jonquilles, gold co- 
lours, buffs, and in general for all thofe colours 
which it is wifhed fhould have fomewhat of 
an orange hue. The advantage derived from 
the ufe of this fubftance is, that its colour is 
weakened and difcharged, without the hue 
being changed ; befides, when it is united with 
other colours it is more durable than when 
alone. 

• French berries (la graine d' Avignon) rbam- 
nus infeSorius^ gives a pretty good yellow but 
void of durability ; when employed, the cloth 
is prepared in the fame manner as for dyeing 
with weld. 

The leaves of the willow are mentioned by 
Scheffer as proper for giving a fine yellow 
colour to wool, filk, and thread. Bergman 
afferts that the leaves of the fweet willow 
(laurier faule) Jalix pentandruy fhould be em- 
ployed, and that the leaves of the common 
willow give a colour, which is for the moft 
part difcharged by the fUn in a few weeks. . 

Scheffer direfts that the wool fhould be' left 
a whole night in a cold folution of three ounces 

of 
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of alutn, and one ounce of tartar to the pound. 
The boiling is made with leaves gathered about 
the end of Auguft or beginning of September, 
dried in a fliady but airy place : as much of 
thefe as is thought proper is boiled for half an 
hour, and half a dram of white pot-alh for 
each pound is added, to render the colour 
more bright and deep, and the bath is pafTed 
through the fieve ; it is kept nearly boilings 
and the wool left in it, until it has taken the 
defired colour* He direfts the fame procefs 
for (ilk, and for thread, except that the pro- 
portion of alum is increafed an ounce per 
pound. According to Bergman's account, 
Mr. Alftroemer has obferved that the colour 
was rendered richer by foaking the thread with 
, fix ounces of alum, wringing and drying it, 
before being dyed ; and that half an ounce of 
pot-a(h per pound was required, for the com- 
plete extraftion of the colouring matter. 

According to M. d'Ambourney, the bark 
and more efpecially the young branches of the 
Italian, and fome other fpecies of poplar, give 
wool a beautiful and permanent yellow, parti- 
cularly when it has been prepared with folution 
of tin ; nearly feven parts by weight of this 
>rood, are required to dye one of wool. 



The 
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The feeds of purple trefoil (trifoUim prattnfr 
furpureum majusy Raii.) are employed in dye- 
ing, in England and Switzerltod. Mr. Vogler 
has endeavoured to difcover vhac colours 
might be obtained from them ; and has found 
that a bath of this feed and folution of pot-afli, 
afforded a very deep yellow ; with fulphnric 
acid, a light yellow ; with folutions of alum 
and tin, a lemon colour ; with fulphat of 
copper, a greenifh yellow. Wools impreg- 
nated with thefe mordants, and boiled For 
ibme minutes iin a bath of red trefoil leed^ 
are found to be permanently dyed of the 
colours above mentioned ; thefe yellows give 
a fine green with indigo : luccm (fitedia^o 
faiiva) afforded Mr. Vogler the fame re- 
fults ^ 

M. Dize has made experiments of compa^^ 
rifon on trefoil and weld *^ : whence it appears 
that the trefoil feed gives wool a fine orange 
yellow, and filk a greenilh yellow ; that folu- 
tion of tin cannot be employed in this dye, 
but that aluming is neceffary % laftly, that the 
blue applied upon the yellow produced by 
the trefoil, gives a lefs beautiful, and more 

^ Ann. de Chym. torn. iii. ^ Journ. de Phyf. 1 789. 

3 dull 
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dull green, th^n that for which weld hs^s been 
employed. 

Common Canada golden rod (Middgo ea^ 
nadenjts) had already been recommended by 
Hellot. M. Gaad had remarked in the Stock- 
holm memoirs, that this plant afforded a yellow 
colour even fuperior to that of weld, and 
greatly preferable to that of dyers-weed ; as 
however, its ufe has not been adopted, though 
the plant is eafily cultivated, M, Succow has 
fubjefted it to frefli trials. I (hall pafs over 
the experiments with reaftives, which afford 
nothing particular. A decoction of the ilalks 
of this plant, to which the author had added 
a confiderable proportion of alum, gave ^ 
pattern of cloth which had received no prepa-» 
ration, a very lively draw colour ; to another 
pattern prepared with fulphat of iron, a greeniffi 
yellow ; and a very pure and lively lemon 
colour to a third pattern, which had been 
prepared with alum. 

The flowers of french marygold (tagetes patu- 
la) feparated from their calices, were fubjefted 
to the fame trials. The cloth without preparation 
acquired a deep yellow colour in a decoftioii 
of thcfe flowers ; when prepared with fiilpba* 
of iron, a greenifli colour, which by a con- 
tinuance of boiling became very deep ; finally, 

cloth 
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cloth prepared with alum^ acquired a very 
bright yellow inclining a little to green^ If a 
little alum be added to the bath before the 
ftufF is put in, a very fine and lively yellow is 
obtained, which has even more brightnefs than 
that produced by the Canada golden rod. 

Dr. Bancroft has made known the ufe of 
the bark of a kind of oak, called yellow oak, 
in New-England, and has obtained an exclufive 
right to the trafiBck of this bark in France and 
England : he calls it quercitron **• 

According to Dr. Bancroft, the quercitron 
bark may be advantageoufly fubftituted for 
weld in the printing of linens, but it muft be 
only fimply infufed in warm water, and only one 
part employed, inftead of ten of weld. 

To dye wool yellow. Dr. Bancroft advifes 
that folution of tin and alum fhould be put 
into the bath with the quercitron. Silk ought 
to be treated in the fame manner as with weld : 
if a very bright yellow is required, it^muft be 
prepared with folution of tin. 

It appears from fome information for which 
I. am indebted to Mr. Brown, that many 
manufafturers of printed linens in England^, 
at prefent prefer this bark to weld, becaufe it 

* Inftruflions, &c. 

is 
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is confiderably cheaper and the ground whitens 
more eafily. Some find it advantageous to 
mix a certain proportion of decoftion of weld 
with the quercitron bath, which fhould be 
expofed to only a gentle heat. M. d'Am- 
bourney aflerts, that to obtain the advantages 
fet forth by Dr.. Bancroft, the wool muft be 
firft prepared with folution of tin, and then 
his procefs followed. 

There is a great number of other fubftances 
which are employed to dye yellow, and which 
afford fliades endued with different degrees of 
beauty and durability ; of this fort is the bark 
of the berberry (repine-vinette), wild chervil, 
or cow-weed (cerfeuil fauvage), common fling- 
ing-nettle (grande ortie), the root of p tience 
dock (patience fauvage), bark of the afh (frene), 
the leaves of the almond, peach, and pear- 
tree, flowers of common furze (jonc marin), 
&c. We have alfo feen in the firfl part of 
this work that the nitric acid might be em- 
ployed to produce a yellow colour. 

According to the obfervations of Lewis, 
white flowers give eveix a deep yellow colour 
to the water in which they are boiled ; acids, 
alkalis, and other falts have the fame effe6l 
upon this colour, as upon thofe of other 

yellow 
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]peliow vegetable Ibbfttnccs?. |ff. GuhUdie 
gives a procefs for dyeing fiik of a ftraw 
c<»lour> with the white Aow^rs pf che acacia^ 
fiich as is diffioikly obtained in equai pei^c- 
tion by other fubftances. Having collje&ed 
Aefe flowers and dried them in che fiiadei be 
fubmitted them to a flight roaftin^, keeping 
titeni ftirred in a veflei heated by fneans of 
live coals ; when they have become yellow, 
he adds to them fuch a quantity of \\rtic water 
as takes a pretty deip colour ; hf^ digefts this 
mixture in a gentle heat, until the flowers ane 
become white^ and dien filters ^he iiquor. For 
a pound of iilk, lie adds to a l^ith made widi 
four ounces of dry flowers, half am ounce of 
powdered oyfter fhefls, two drams of adam, or 
a little aceto-citric acid. In this bath vibiAe 
ftill warm, he dyes die filk, which has either 
received a very flight aluming, or iias been 
fteeped in the acid 4iquor ; a little fdlution of 
indigo produces a beailtiful fhade of li^ht green 
with this yellow. 

It appears that 'the Aibfti^nces »wbi<di may be 
employed to dye yellow are ve^y ntiHieroiis f 
they differ from each o<6her in the qteaMity of 
their colouring matter, m ^heir dye h^9g 

^ The chemical works of Cafpar Neamann. 

more 
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more or lefs free, more or lefs inclining to 
orange or green, in poffefling different de- 
grees of brightnefs and durability, and in 
their price. Thefe properties taken together, 
ought to regn^te our choice^ ^ccofdfu^g to 
the quantity of the fluff, the colour required, 
and the particular circumftances in which we 
are placed* 

in geneniv alkalcr itndeat the Golour of thefe 
fiiliftances deepen: and mose of aa orange caSt ; 
tii&y fiidlttate the e^tsia£licin of die' coiounng 
paiticies i it is indud only by means. o£ then^ 
diat we obtain the particles from anxiotta, but 
they al$> farour tsbeiv deftru/^ioow^ Sulphat of 
lime or gypfum, common fait, and fal ajiimo* 
niac render the colour of yellow fubflances 
deeper ; acids render it more clear and more 
durable ; alum and fblution of tin, while they 
render it more clear, alfo confer greater 
brightnefs and durability. Silk may be advan- 
tageoufly prepared with folution of tin j as 
we have feen ihsiit i^t ought to be, in order 
to take a durable colour from brafil and 
logwood. 
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SECTION V. 

Of Fawn Colour (fauve). 

Is H A L L give an analyfis of only fome of 
the fubftances employed to produce &wn 
colours ; becaufe the number of thofe which 
may be employed, is too great to admit of a 
particular examination of each, and they bear 
fo near a refemblance to each other, that 
the obfervations made on fome will apply to 
the remainder. 



CHAP. I. 



Of PFalnut'Peels. 



TXTALNUT-PEELS form the green co- 

^ ^ vering of the nut : thefe, it is well 

known, are white internally, but grow brown 

or black when expofed to the air, whence it 

happens. 
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happens, than when the fkin has been impreg- 
nated with their juice, it foon aflumes a brown 
or almoft black colour. 

If the internal part of the frefli peel be 
immerfed in very weak oxygenated muriatic 
acid, it alfo acquires a brown colour in that 
fluid. 

The filtered deco£lion aflumes a deep brown 
colour in the air; on evaporation, it affords 
pellicles which, when removed^ well wafhed» 
and dried, are nearly black ; the liquor fepa* 
rated from the pellicles affords a brown extrafl^ 
which may be rediffolved completely in water^ 
but which by a frefh evaporation^ again yields 
pellicles fimilar to the former* 

Thefe pellicles which are formed in many 
other evaporations, are owing to the colouring 
matter, the properties of which have been 
changed by a flight combuftion. 

Alcohol precipitates the colouring particles 
from the decodion of walnut*peels, in the 
form of a brown fubftance, which may be te« 
diffolved in water. 

Solution of pot-afli produces no fenfible 
change at firft, in the decodion of walnut-^ 
peels ; by degrees it grows a little turbid, and 
the colour becomes deeper. 

U 2 The 
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Toe BMRicSc add iradered the colour more 
od rcdaotd it to a yellow ; a little 
fcr^va prrcfpEate va$ formed, and the liquor 
mr^rrrd of a dear yellov. 

Sotttiiofi of dii produced iu the decodion a 
copioiu £iini coloured precipitate, inclining 
to an afla colour ; the liquor retained only a 
fli^ yellov colour. 

Solution of ahuD rendered the liquor (lightly 
turbid ; a very littk brownifii faiwn coloured 
precipitate was Ibnned, the liquor bad a lighter 
hue, but was ftill finru coloured. 

Solution of fulphat of copper rendered this 
liquor turbid very flowly ; a finall quantity of 
brownifh green fediment was formed.; the fu< 
pematant liquor remained green. 

Acetite of lead quickly produced a copioua 
precipitate of a deep fawn colour^ 

Solution of (ulphat of iron rendered tht 
colour much deeper and even black ; by 
dilution wirJi water n was changed to brown, 
and to a greenilh fawn cojour, but no fediment 
was formed. 

Solution of ccMS^mon viuiol of ainc ren- 
dered the coicnir mu^h deeper, but produced 
noi precipitate, 

3 Solution 
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Solution of pure fulphat of zinc only ren- 
dered the liquor flightly turbid ; by which its 
colour was a little darkened. ^ 

.A dccoftion of walnut-tree root exhibhs 
very nearly the lame properties : when the 
bark was feparated from die ligneow part of 
the foot, aa equal: weight of the former 
aSbrdbd a Ikfuor much more loaded with co^ 
k>ur. The bash of the wood of the wahms-^ 
Irec' alfo exhibited) prcpertbes. re&itibling fho& 
of thC: walnut-peels, but its dec^ftion formed 
a blackifh precipitate with fialph^ of irons 

I bav^ foond that walnut-peels had ai brift 
aftion im oxyd of irott ; they diflblfv^^ it and 
form a black li^ttor like ink ; if they be 
boiled with pure filings of iron, thefe are not 
a£ked Upon, b^t when lefl expofed to th>e arr^ 
the l^uor foon become black. 

The colouring particles of Valioit-pecis hai^ia 
9, ft^Qj^g diljpojQjtiaii ta combine witk ^d^fool^ 
and ; give it » very diuirable ha^z^l or hvin 
colcHii^ i mordantsl ap^ete to add.littitts ta its 
durabilit^y^ but ..are eiqf>able of vai^iiKg^ ic& 
(hadesj, and* giving thenj^ gfeater • brighttte£s« 
By me^ms pf ahtfin in*f>ai*iikular, iAieti the §bafS 
is pYe^afl?ed^i^ A^'lac tich^ and more Hiv^ly 
colaujf h obtajineci - :. 

U 3 The 
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The ufc of walnut-peels is very advanta- 
geous^ for they give (hades which are fuffici- 
ently pleafing^ and very durable ; and as they 
are employed without a mordant, they preferve 
the foftnefs of the wool, and require only a 
fimple and very cheap procefs. 

The peels are gathered when the nuts are 
perfe6Uy ripe, and large ca{ks are filled with 
them, and as much water added as will cover 
them. In this ftate they are kept a year or 
more at the' Gobelins, where the ufe of them 
is very extenfive and various ; they are pre- 
ferved for two years before they are ufed: 
it is found that they then yield much more 
colour. They have a very difagreeable putrid 
odour. 

The peel feparated from the nuts before 
they are ripe may alfo be employed, but it 
does not keep fo long. 

When walnut-peels are to be employed for 
dyeing, a quantity, proportioned to that of the 
ftuflF and the depth of the Ihade required, is 
boiled for a fi|ll quarter of an hour in a 
copper. In cloths, the decpeft Ihades are 
commonly dyed firft, and the lighter ones 
afterwards; but for woollen yam, the light 
Ihades are generally dyed firft, and the deeper 
ones afterwards, frefli peels being added for 

each 
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each parcel. Cloth and yarn fhould be fimply 
raoiftened with warm water before they are 
put into the copper, where they are carefully 
ftirred until they have acquired the proper 
ihade^ unlefs they have had a previous a- 
luming. 

The root of the walnut-tree gives the fame 
Ifaades, but for this purpofe, the quantity mu(t 
be increafed ; it muft be reduced to chips^ and 
fhould be put into a bag, that the fmall bits 
may not ftick-to the ftufF. It readily happens 
that the colour turns out unequal and fpotted : 
to avoid this inconvenience, the fire muft be 
kept low at the beginning, that the colouring 
particles may be diftributed through the bath, 
in proportion as they are extra£ied from the 
root. If any of the parts fhould be dyed 
uneqilally, as the colour is a fixed one, there 
is no other remedy, but to referve the fluff 
for a deeper colour. 

I have , dyed different patterns of wool with 
decodion of walnut-peels^ adding to one, oxyd 
or dalx of *tin, to another, oxyd or flowers of 
zinc, to a third, femivitrified oxyd of lead or 
litharge, to a foiirth, oxyd of iron. The 
quantity of decoAion, weight of the pattern^ 
time of boiling,- and all other circumflances 
were equal, both with refpeft to thefe, and 

U 4 another 
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another pattern which was treated wfthoot 
addition^ and intended to ferve as a ftandard 
of comparifon ; the oxyd of tin gave a more 
clear and bright fawn colour^ than that of the 
ftandard ; the oxyd of zinc a cx)lour ftill mori^ 
clear^ and approaching to an afh-coloured 
gray ; the oxyd of lead, a colour wiA more 
of an orange caft ; the oxyd of iroo^ a greenifli 
brown colour. 



CHAP. II. 



Of Sumach^ and fgntf ^thtr Suhftancts pr$^ 
per for giving a Fawn Colour. 

COMMON fumach {thus cofian^) is a 
flirub that grows naturally * in Syria, 
Paleftine, Spain, and Portugal, in the two 
laft it is cultivated wuh great care ; its ihoots 
are cut down every year quite to the ropt, and 
afte'r being dried, they jj^re reduced to powder 
by a mill, and thujs prep^jr^d for thie piirpofes 

of 
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of dyeing and tanning. The fumach culti- 
vated in the neighbourhood of Montpellier is 
called r6doul or roudou« 

The infufion of fumach, which is of a 
greenifii fawn colour^ foon becomes brown 
by expofure to the air : a folution of pot-a(h 
produces but little change on it while recent ; 
acids brighten its colour and turn it yellow ; 
folution oPalum renders it turbid, and produces 
in it a fmall quantity of yellow precipitate' ; the 
liquor remains yellow. 

Acetite of lead produced immediately a 
confi^ierable quantity of yellowifli precipitate, 
the furface of which was brown ; the liquor , 
remained of a clear yellow. 

Sulphat of copper produced a copious pre- 
cipitate of a ycUowifh green, which after fome 
hours changed to a browniih green ; the liquor 
remained clear and flightly yellow. . 

Common fulphat of zinc rendered the li- 
quor turbid, darkened its colour, and produced 
a deep blue precipitate. 

Pure fulphat of zinc did not deepen the 
colour nearly fo much, only a fmall quantity 
of a browniih fawn-coloured precipitate was 
produced. 

Muriat of foda or fea fait, at firft produced 
no fenfible change ; but after fome hours, the 

liquor 
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liquor became foinewhat turbid, and its colour 
was renderd a little more clear. 

Sumach ads on a folution of filver juft as 
galls do, it reduces the filver to its metallic 
ftate, and the reduAion is favoured by the 
adion of light. I have elfewhere enlarged on 
the explanation of this phenomenon, and the 
inferences to be drawn from it. 

Of all aftringents, fumach bears the greateft 
refemblance to galls : the precipitate however, 
produced in folutions of iron, by an infufion 
of it, is lefs in quantity than what is obtained 
by an equal weight of galls, fo that in mofl 
cafes, it may be fubltituted for galls, the price 
of which is confiderable, provided we propor- 
tionally increafe its quantity. 

Sumach alone gives a fawn ' colour inclining 
to green ; but cotton fluffs which have been 
impregnated with printers mordant, that is 
acetite of alumine, take a pretty good and 
very durable yellow. An inconvenience is 
experienced in employing fumach in this way, 
which arifes from the fixed nature of its colour ; 
the ground of the fluff does not lofe its colour 
by expofure on the grafs, fo that it becomes 
neceffary to impregnate all the fluff with dif- 
ferent mordants to vary the colours, without 
leaving any part of it white. 

The 
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The bark of the birch tree \ (betula alia) 
affords a decoftion of a clear fawn colour, 
which foon becomes turbid^ and changes to a 
brown ; by expofure to the air with a folution 
of alum, a yellow precipitate in iconfiderable 
quantity is formed ; with a folution of tin, a 
copious precipitate of a clear yellow colour is 
produced ; it blackens the folutions of iron, 
producing a confiderable quantity of preci- 
pitate, fo that it contains a good deal of the 
aftringent principle : it diffolves a pretty large 
quantity of oxyd or calx of iron ; hence arifes 
the cuftom of employing it in the black vats 
intended for dyeing thread ; it does not how- 
ever poffefs the property of diffolving iron, 
in the fame degree as the deco6tion of waU 
nut-peels does. 

The number of fubftances which are capable 
of producing fawn colours, might be greatly 
extended ; almoft all vegetables containing, 
(particularly in their bark) a greater or lefs 
quantity of colouring particles, fitted for giving 
different ihades of fawn colour, inclining to 
yellow, brown, red, or green. Thefe colour- 
ing particles vary in quantity, and even in 
quality, according to the age, the kind of 

^ According to the author, ecorce de I'aune. T. 

vegetable^ 
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Tegetable, and the climate in which it grovs., 
Great variety of ihades may be produced, by 
modifying the natural fawn colour of vege-i 
tables^ by means of different mordams- This 
has been carried into execution by Mr. Sief- 
ferts ^ apd particularly by Mr. d'Ambourney *^. 
In the great number of experiments which 
Mr. d'Ambourney has made with different 
^regetables^ modified by different mordants^ we 
obferve> that the colours which he produced 
are for the moft part between a yellow and 
brown> fuch as carmelites, olives> ^innamonsj^ 
and marrones. 

The decoction of moft vegetables, and par-, 
ticularly of their bark^ not only affords the 
fame colour^ differing only as to fiiade, bul 
alfo fhews nearly the fame properties with i^- 
aftives; with alum, it forms a more or lefs 
deep yellow precipitate, and with folution of 
tin, a clearer yellow : on folutions of iron,, it 
a£b as an aftringent ; decoftion of walnut-peela 
however affords a fingular exception with re- 
aped to folution of iron : it affumes a very 

^ Verfuche mit einhelmifchen farbe materien. 

* Rccucil de precedes & experiences fur les teintures foll- 
ies que nos vegctaux indigenes communiquent aux laines, Ss 
aux lainages. 

deep 
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deep colour^ but no pcecipitation takes place^ 
even after three or four days* 

It would appear that this propierty of walnat*« 
peel6, which is alfo obfervable in the rt>ot o( 
tiie walnut-tree, depends on the tendency which 
its compound with the oxyd of iron has, to 
remain united with the acid ; for the decofUon 
has a powerful a£tion on the oxyd of iron^ it 
becomes faturated with it, ismd forms a black 
liquor, and if even filings of iron be put into 
this deco£lion, left expofed to the air, a blisick 
liquor is formed in two or three days, by means 
of the oxygen it attrai^ from the atmofphere* 
if the deco6lion with th^ addition of fulphat* 
of iron be boiled, a confiderable quantity of 
black precipitate is inftantly formed. It is 
only then in a very trifling circumftancc, that 
walnut*peels and the bark of the walnut-tree 
diflFer from the other fubftances which afford 
a fawn colour; but their extraftive part pof- 
feifes in a remarkable degree, the property of 
growing bladk by the a6lion of the air, stnd the 
pellicles which it has formed when it is evapo^ 
rated, acquire in a very marked degree the 
appearance of a coaly fubftance. 

I have endeavoured to give the rationale of 
thofe general properties of the fubftances which 
produce a fawn colour, and which muft, in a 

greater 
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greater or lefs degree, be looked upon as aftrin-* 
gents * : I have conlidered them to be the pro- 
duce of the colouring ftubftance formed in the 
leaves and flowers, and which entering into the 
circulation which is proper to vegetables, have 
undergone, both by the aflion of the external 
air, and of that contained in the air veflels 
of vegetables, a fpecies of combuftion, by which 
their hydrogen is diminifhed and their carbo- 
naceous principle becomes predominant. 

If the yellow cplour which many vegetable 
fubftances produce, be compared with, the fawn 
colour which moft of them yield, a near con- 
Tieftion will be found between thefe colours; 
there are even fome which may be referred 
equally to yellow or to fawn colour : there are 
fome which are fawn coloured, but which by 
means of alum and folution of tin become yel- 
low, and thefe yellows are very durable. This 
difference may be eftablifhed between them :, 
the yellows are in general lefs fixed, and more 
liable to give fading colours; becaufe they 
have not been reduced to a permanent ftate, 
by a combuftion fo far advanced as that which 
the fawn colours have undergone ; and there^ 
fore the colour of yellow fubftances requires to 

* Ann, de Chym, torn* yu 

be 
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be fixed by means of mordants, whereas^ moft 
fawn-coloured fubftances yield of themfelves a 
colour which is fufficiently durable. 

As the fawn-coloured (hades obtained from 
different fubftances vary even to a great extent, 
feveral of thefe fubftances are fometimes mixed 
together in different proportions, to produce a 
particular colour; they are alfo mixed with 
other fubftances, to modify the colour obtained 
from them, and to make it more fixed. 

Among thefe fubftances there is ftill one 
which merits attention, that is Jaunders or 
JandaU 

Three forts of faunders are diftinguifhed, the 
white, the yellow^ and the red ; the laft is the 
only one employed in dyeing: it is a folid, 
compaft, heavy wood, brought to us from the 
coaft of Coromandel, which grows brown by 
remaining expofed to the air : it is commonly 
employed ground into very fine powder; it 
gives a fawn colour with a brownifh caft inclin* 
ing to red ; of itfelf it gives little colour, and 
it is faid to make the wool harfh ; but its colour- 
ing matter diffolves better when it is mixed with 
other fubftances, fuch as walnut-peels, fumachi 
and galls ; befides, the colour which it gives is 
durable, and advantageoufly modifies thofe of 
other fubftances with which it is mixed. 

Mr. Vogler 
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Mr. Vogler having obferveii, that diluted 
alcohol or brandy diflblved the colouring mat- 
ter of faunders much better than water, em^ 
ployed this folution, both alone and mixed with 
fix or ten parts of water, to dye patterns of 
wool, filk, cotton, and thread, which bad been 
pre^ioufly prepared by being impregnated with 
the folution of tin, and afterwards wdflied and 
dried. Thefe patterns took all of them alike 
a pojppy colour. Patterns of the fame kind 
prepared with aluiln, alfo took a rich fcarlet 
colour ; prepared with fulphat of copper, a fine 
dear crimfon colour ; prepared with fulphat of 
iron, a beautiful deep violet *. 

With the fpirituous liquor he dyed in the 
qold, but employed a gentle degree of ebulK- 
tion with that which hisid been fnixed with wa- 
ter; this mixture takes place without injuring 
its tranfparency. 

Soot is likewife employed to g:iv6 wool a 
fawn colour, or a brown, which is more or led 
deep according to the proporticm of that fub« 
ftance which is employed ; but foot gives only 
a fading colour, becaufe it only attaches itfelf 
feebly to the wool inftead of combining with 
it; it renders it harfti and leaves a diikgreeable 

« Orel}. Aaa.,ijy. 

fmell : 
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fmell : it is ufed however for browning certain 
colours in fome manufaftories of eminence ; 
no doubt becaufe certain fliades may be ob- 
tained by it, which would be difficultly got by 
other means* 
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SECTION VI. 



Of Compound Colours, 



^ I ^ H AT compound colours are formed by 
-*• the admixture of fimple ones, is well 
known ; and if the colouring particles were 
not liable to vary in their efFefts, according to 
the combinations they form, and the influence 
exerted on them by the different fubftances 
contained in the baths, the ihade which fhould 
refult from the mixture of two colours or fub- 
ftances which would produce thefe colours 
when unmixed, might be determined with accu- 
racy ; but the chemical a£iion of mordants, and 
of the liquor of the bath, frequently change 
the refults ; theory however may be extended 
to thefe efFefts. 

We muft not confider as a conftitucnt part 
of compound colours that which is natural to 
the colouring particles, but that which they 
ought to alfume with a particular mordant, and 
in a particular bath, fo that our attention muft 
be principally fixed on the efFefts of the chemi- 
cal agents we employ. 
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• 

It IS in this part of dyeing that the know- 
ledge of the artift may be moft ufeful, by 
enablijig him to vary his procefles accord- 
ing to the fantaftical changes of the fafhion, 
and to arrive at the end propofed in his opera- 
tions, by the moft fimple, fliort, and cheap 
means. 

The procefles for compound colour's are very 
numerous. I ihall mention only thofe which 
have appeared to me moft worthy of attention, 
and fliall endeavour more efpecially to eftablifti 
by examples, the principles by which we oyght 
to be guided. I have already in the courfe 
of the work defcribed many procefles for co- 
lours which may be confidered as compound 
ones, becaufe I did not think it right to con- 
fine myfelf ftriftly to a plan, which involved 
the neceflity of feparating operations nearly con- 
ncfted with each other. 



X 1 CHAP. 
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CHAP. i. 

Of the Mixture of Blue and Tellaw^ 

or Green. 



liyCANY different plants are capable of af- 
^^^ fording green colours, fuch as the field 
broom-grafs (coquiole noire) bromus fecalinus^ 
the green berries of the berry-bearhig alder 
(bourdaine) rbamnus frangula^ wild chervil or 
cow-weed (cerfeuil fauvage) cbterophyltum fyU 
veftre^ purple or honeyfuckle clover (le trefle 
des pres) trifolium pratenfe^ common reed (le 
rofeau) arundo pbragmitisi but thefe colours are 
not permanent. 

M. d'AmboUrney however afferts, that he 
has obtained a permanent green from the fer* 
merited juice of the berries of the berry-bearing 
alder ; he prepared the cloth with tartar, nitrous 
folution of bifmuth, and common fait, and added 
to the fermented juice of the berries when 
warmed, a little acetite of lead: the cloth 
acquired in this bath a middle fhade between 
parrot and grafs green* 

It 
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It is by the admixture of blue and yellow, 
that the dyers make green, which is diilia- 
guiflied into a great number of different (hades; 
it requires addrefs and. experience to obtain this 
colour uniform and without fpots, particularly 
in the light ihades. 

Green may be produced by beginning either 
with the yellow or the blue dye ; but the firft 
method is attended with fome incoavenicncies^ 
for the blue fodls the linen, and a part of the 
yellow beiag diffolved in. the vat, chaoges and 
makes it green; the fecond method is therefore 
prefered. 

The paftel vat is commoialy employed, but 
for fome kinds of green, folution of indigo 
in the fulphuric acid is uled; and thee, the 
blue and yellow are either dyed feparately, or 
all the ingredients are mixed together, to dycf 
by a Angle operation ; finally, folutions of cop- 
per with yellow lUbflances may be employed* 
We fhall briefly * mention the different pro- 
cefTes. 

The blue ground ought to be proportioned 
to the green we wifh to obtain; tlius for the 
green, like that of a drake's neck,(verd canard) 
a ground of deep royal blue is given ; for par-r 
rot green, a ground of £ky blue ; for verd naif- 

X 3 fant^ 
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fant, a ground of whited blue (bleu blanchij is 
given. 

When the cloths have received the proper 
ground they are wafhed in the fulling mill, and 
are boiled as for common welding, but for the 
light fhades, the proportion of falts is dimi- 
nifhed. Moft commonly the cloths intended 
for the light fhades are boiled firfl: ; and when 
thefe are taken out, tartar and alum are added ; 
and this praftice is purfued until we come 
to the cloths intended for the darkeft (hades, 
more and more tartur and alum being always 
added. 

The welding is condufted in the fame man- 
ner as for yellow; but a larger quantity of 
weld is employed, unlefs for the lighter fliades, 
which on the contrary require a ftill fmaller 
proportion. For. the moft part, a fucceflion 
of fhades from the deepeft to the lighteft is 
dyed at the fame time, beginning with the 
deepeft and proceeding to the lighteft : between 
each dip, which lafts half an hour, or three 
quarters, water is added to the bath. Some 
dyers give each parcel two dips, beginning the 
firft time with the deep fhades, and the fecond 
with the light ones; in that cafe each parcel 
fhould remain a fhorter time in the bath : for 

the 
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the very light fhades, we mull take care that 
the bath does not boil. 

To the very deep greens a browning with 
logwood and a little fulphat of iron is given. 

In (ilk it is ftill more difficult to prevent the 
green from being fpotted or flriped than in 
cloth. The fcouring of the (ilk intended for 
greens, is condufted in the fame manner as 
for common colours ; for the light (hades how- 
ever it muft be thoroughly fcoured as for 
blue. 

Silk is not firft dyed blue like cloth, but after 
being well alumed, it is (lightly wafhed at the 
river, and divided into fmall hanks that it may 
take the dye uniformly ; it is then turned care- 
fully in the weld bath. When it is thought 
that the ground is fufficiently deep, a pattern 
is tried in the vat, to determine whether the 
colour is of the proper (hade ; if it has not 
ground enough, decoftion of weld is added ; 
and when it is certain that the yellow has at- 
tained the proper degree, the (ilk is taken out 
of the bath, w?t(hed, and dipped in the vat as 
for blue. 

To render the colour deeper, and at the fame 
time to vary its hue, decoftion of logwood^ 
fudic, or annotta, are added to the yellow bath 
after the^ weld has been taken out ; for the 

X 4 very 
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very light fliades, fucb as apple and fea-green^ 
a much weaker ground is given than for the 
others. For all the light ihades except fea« 
green, it is thought heft to give the yellow 
by baths which have been already ufed, but 
which contain no logwood or fuftic; becaufe 
filk when completely alumed take the colour 
loo quickly in frefh baths, and is then fubjeQ; 
to be dyed unequally. 

When raw filk is to be dyed green, that, 
which is naturally white is chofen, as for yellow^ 
and after being well foaked^ is alumred and 
treated in the fame way as other filks. 

When the blue vat is employed to dye gre^n^ 
faw-wort may be employed inftead of weMj 
it is even preferably, becaufe the colo\ir it giv€3 
inclines naturally to green: dyers-broom may 
alfo be employed, and fometimes thefe fub-* 
ftances are mixed together; other fubftances 
which dye yellow may alfo be employod, and 
a variety of fhades thus procured. 

The green obtained by means of folution^ 
of indigo in fulphuric acid is known by th^ 
name of Saxon green ; it has more brightpef$, 
but lefs durability, than that above defcribed: 
this procefs was firft executed in Sa^fony, and 
goveriunent caufed a 4efcriptioA of it to be 

pul^lifoe4 
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publifh^d in 175Q*- Accorciing to thisi de^ 
(cripticai, the cjo^h muft be boiled for half an 
bour with alum and t^t^> taken out and aire.d 
without being waflied; the bath is then to be 
tooled, and the folution of indigo well mixed 
with it, adding at firft only one half; the cloth 
is then put in and turned rapidly without boil- 
ing for five or fix minutes; it i$ tbea taken 
out that the remainder of the folution may be 
added, which ought to bo mixed with great 
care: after having gently boiled the cloth in 
it for feven or eight minutes it is taken out and 
cooled; the bath is emptied to about three 
fourths, perhaps fomewhat more or lefs, aqcord-. 
ing to the Ihade of green we wifh to produce ; 
it is then filled with a decoftion of fuftic, and 
when this bath is very hot, the cloth which 
had been dyed blue and cooled, is dipped in it, 
until it has acquired the proper ihade. Cloth 
dyed blue in the bath with alum and tartar, 
has a lefs vivid, but more durable colour, than 
when it is dyed blue in a bath with water, with- 
out any other addition. 

Experience has taught a more expeditious 
and even a more certain mode of conducing 
this procefs ; a boiling is given as for welding, 

* Manlere de teindre un drap blaoc en verd, nonxme verd 
ic Saxe. 

and 
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jmd the cloth is then wa(hed> fuftic in chips 
enctofed in a bag, is put into the fame bath^ 
and boiled for an hour and a half, then taken 
out and the bath cooled to a temperature which 
the hand can fupport; nearly a pound and 
a quarter of the folution of indigo for each 
piece of cloth of eighteen ells which is to be 
dyed, is then added ; at firft it is to be turned 
with rapidity, and afterwards flowly ; the cloth 
is to be taken out before the bath boils. It is 
a proper praftice to put in only two thirds of 
the folution at firft, tp^ake out the cloth after 
two or three turns, and then to add the laft 
third; the colour is thus rendered more uni- 
form; if it is obferved that the colour does 
not take well, a little calcined alum reduced 
to powder is added. The faxon apple green 
is dyed in the bath which has ferved for faxon 
green, after one third or one half of it has been 
taken out, and after it has been cooled; the 
cloth is turned in it until it is near boiling. 

It is eafy to perceive, that a great variety 
of greens may be produced, not only according 
to the proportions of the indigo and yellow dye 
employed, but according to the nature of the 
yellow fubftance, which may affeO; the green, 
both as to fhade and fixity ; and the colour may 
be ftill further modified by reaftives. 

M. Poerner 
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M. Poerner thus obtains a great variety of 
(hades by means of a folution of indigo in the 
fulphuric acid, to which he adds pot-afh, and 
which has been defcribed in treating of indigo. 
He prepares a pound of cloth, by boiling it 
two hours with two ounces and a half of alum^ 
and leaves it for twenty-four hours in the bath 
after it has grown cold; he then boils it for 
an hour, in a bath made with five ounces of 
weld ; after which he adds two ounces and two 
drams of the indigo dye, makes the bath boil 
a quarter of an hour, redips the cloth which 
he had taken out, and boils it again for an 
hour. It thereby acquires a light green colour 
inclining to yellow. To make the colour more 
of a green, M. Poerner adds to the bath either 
tartar, which weakens the yellow colour, or 
fulphat of lime, which renders it deeper, or 
fulphat of copper or verdegris; he alfo in- 
creafes the quantity of folution of indigo as 
far as two ounces and a half; fometimes he 
increafes the quantity of the weld. By thefc 
means, feveral of which he fometimes unites 
together, he obtains greens, in which the yel- 
low or the blue are more or lefs predominant, 
and which are more or lefs deep. He employs 
the fame proceffes with maiiy other yellow in-^ 
gredients, fuch as faw-wort, broon), fuftic, &c* 

and 
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and each of thefe fubftances likewife pvoduces 
varieties. 

According to M. Guhliche, three yellow fub- 
ftances may be employed for dyeing filk of a 
fiixon green ; turmeric^ fuftic^ and french ber« 
ries. 

The greens obtained by means of turmeric 
are the moft beautiful^ but the moft fading. 
The filk is alumed in the proportion of four 
ounces of alum to the pound, being left twelve 
flours in the folution when cold: a bath is pre^ 
pared with an ounce of pounded turmeric, to 
which as much folution of indigo in fulphuric 
acid as will giv^ it* a fu$ciently green colour 
is added ; an ounce of folution of tin is then 
mixed with it, and the alumed. filk dipped until 
it has acquired a fine green colour, when it ii9 
wrung, waftied, and dried in the fhade. 

When french berries are qfed, a more 
beautiful colour is obtained by employing the 
tinflure made with the aceto-citric acid, as- 
already mentioned: as the bath is acid, only 
two ounces of alum are employed in aluming 
each pound of filk ; in other rel^fts, the pro- 
cefs is condufted like the former. The fbades 
may be varied by the proportions of the folu- 
tions of indigo. If the blue prevails, a fea 

green 
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^reen is produced. Thfe light (hades iMybfe 
dyed aft^r the deep ones. 

It is mentioned as a fault in the faxon blue, 
that it has a greenifti caft, whieh is probably 
owing to the (light alteration produced in thfe 
particles of indigo by the fulphuric acid ; it h 
alfo faid to be a fault in fax6n gfc^n, th^t it 
has lefs durability than the blue and gr^en pW- 
duced by means of the Vat. It has beeti at- 
tempted in England, to obtain the brightnifcft 
which charafterizes the faxon blue and green, 
avoiding the faults which accbittpany it, and 
uniting the advantages of the blue of the Vtt', 
and thofe of the folution of indigo in thd ful^ 
phuric acid. M. Guhliche defcribe^ i plioceft 
for giving filk the engii(h blue and green. I 
have judged it proper here to unite thefe tw6 
objefts together. 

M. Guhliche defcribes k cold vat whiclh ht 
employs for dyeing (ilk blue, and whi^h hi 
highly extols for convenience knd cheapnefs, a^ 
well as for the beauty of the c61outs it produ&eSi . 

This vat is compofed of a pound of iwAigty, 
three pounds of good quick lime. Or lirtti 
flacked by the aifi three poinds of englifli 
Vitriol, and a pound and ^ h4lf of orpimenti 
The indigo (hould firft be terefuHy grouhil 
Md mixed with water, put into a Wooden vat 

and 
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and diluted with water to a proper degree •adr . 
cording to the intenfity of the colour we wifli^ 
to obtain; the lime is then to be added^ and 
the mixture well ftirred> covered up» and left 
at reft for fome hours^ when the vitriol reduced 
to powder is to be added> the whole well ftirred, 
and the vat covered; fome hours after> the 
orpiment in powder is to be thrown in> and the 
whole again left at reft for fome hours ; after 
this, the mixture is to be ftirred, and left to 
fettle until the fupernatant liquor appears clear^ 
when the flower which covers it is put afide ; 
the filk is then dyed hank by hank, after having 
been previoufly dipped in warm water. When 
taken out of the bath, it is wafhed in a ftream 
of water and dried. When the bath becomes 
turbid, it is left to fettle till it grows clear, 
a precaution efTentially neceflary for the light 
(hades, and when it begins to be exhaufted, 
one third of the ingredients are added, pro- 
ceeding as at firft. In proportion as the vat 
is exhaufted, the fhades become lighter. This 
vat ferves equally well for filk, thready and cot- 
ton. M. Guhliche is of opinion, that thofe 
who have not fucceeded in dyeing filk in the 
cold vats, or who complain that only weak 
fiiades are thus obtained, have been led into an 
2 error 
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error by having employed too fmall a quantity 
of orpiment *. 

For englifh blue, it is neceffary firft to give 
filk a light blue : when taken out of this bath, 
it h dipped in hot water, wafhed in a ftream, 
and left in a bath compofed of the folution of 
indigo in the vitriolic acid, to which a little 
folution of tin has been added, until it has 
acquired the proper fhade, or has exhaufted 
the bath : before it is put into this bath, it 
may be dipped in a folution of alum, in which 
it muft not be fuffered to remain too long. 
Silk dyed in this manner has neither the reddiih 
call given by the blue vat, nor the greenilh 
caft of the faxon blue. 

To make englilh green, which is more 
beautiful than common green, and more dura- 
ble than faxon green, Mr. Guhliche firft gives 
the filk a light blue in the cold vat, (oaks 
it in warm water, and wafhes it in a ftream, 
dips it in a weak folution of alum, prepares 
a bath with the folution of indigo in fulphuric 

^ For wool Mr. Guhliche employs a vat compofed of 
one pound of indigo, four pounds of pot-a(h, one pound 
of lime, and a pound or a pound and a half of orpiment* 
The procefs is the fame/ except that he keeps thb laft vat 
at a moderate degree of heat* He employs it alfo in the 
fame way to give englifh blue and green to cloth. 

acid. 
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JitM, to ounce of folution of tin, end i\it 
tinfture of french berries alrea<iy defcribed t 
in this bath the (ilk is kept until it has taken 
iht defired tolour, when it is ^alh^d and dried 
itt a (hady place; th6 lighter (hades maybe 
dyed afterwards. The (hades are rendered 
Wore or lefs blue, or ttiore or lefs yellow, 
ikccording to the proportions of the yellow 
fiibftanc^s and (blution of indigo. When a 
gofling gteen (verd d*oie) is to be given to 
ftlk, it is firft dy^d of a light blue, either iii 
the hot or cold vat, then paCTed through hot 
VrMer, and wa(hed in a ftream, and while ftifl 
tnoift, dipped in an annotta bath* 

To give a green colour to linen and Cotton 
thireadj they are firft fcoured, dyed in the blue 
Vat, cleanfed and dipped in the weld bath. 
The ftrength of blue and the yellow is pro*. 
Jyortioned to the colour wewifli to obtain. As 
it is difficult to dy6 cotton velvet uniformly 
in the Common blue vat, it is firft dyed yelk)i/ 
Witb turmeric, and firtithed green with the folu* 
tioxi of indigo in the fulphuric acid. It is a 
matter of indifference whether we /begin with 
the yellow or the blue. . 

Mr. iPileur d'Apligny defcribes a procefe 
for dyeing cotton velvet, or (keins of cotton, 
of a fea or apple green in a fingle bath. 

Verdegris 
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Verdegris is mixed with vinegar, and the 
mixture kept well ftot)ped fifteen days in aftove ; 
fonr hoars before ufing it, a folution of at 
quantity of cendfes gravel^es equal in weight 
to that of the verdegris is added, and the 
mixture is kept hot. The cotton, thread, or 
Velvet are prepared, by being foaked in a 
warm folution of alum, made in the pro- 
{)ortion of one ounce of fait, and five quarts 
"of water to the poufid, they are then taken 
out, and the verdegris mixture added to the 
bath, into which they arc retitriied in order to 
be dyed* 

All the {hades of olive, and drake*s-neck 
green, arc made by givitig the thread a blue 
ground, galling it, and dipping it in a weaker 
or ftronger bath fr6i* the Mack caft, then in 
the weld bath with the verdegris, and afterwards 
In the bath with tht fulphat of copper ; and 
laftly, the eokmr is brightened with foap. 

A green colour may alfo be given to cottoii 
which has been dyed bhie wiA pruffian blue, 
by the procefe defcribed, Seft. ll. Chap. V. 
of the fecond part 5 tlie piecd while ftill wet 
with the blue, is alulfied ^ and dipped in a weld 
bath, which is ftronger or weaker according to 

* L*art da fabncant de velours dc cototu 

Vol. IU Y the 
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the fhade required. Weld produces a more 
lively colour than fuftic, which gives a deeper 
Ihade and diminifhes the brightnefs of the 
blue ; if a green inclining to olive be required^ 
fuftic is preferable. It is dried in the open air 
as for blue. 

There is nothing obfcure in the formation 
of the green, produced by giving a yellow 
colour to a ftuflp previoufly dyed blue and 
wafhed* The colour inclines more or lefs to 
yellow or to blue, according to the depth of 
the blue (hade, and the ftrength of the yellow 
bath. The intenfity of the yellow is increafe^ 
by alkalis, fulphat of lime, and ammoniacal 
falts ; it is diminifhed by acids, alum, and 
folutions of tin. The (hades alfo vary ac- 
cording to the nature of the yellow fubftance 
employed. 

Different effeSs will be produced by the 
f^me ingredients in the formation of faxon 
green, according to the procefs which is 
employed : if a faxon blue be firft given, and 
afterwards the yellow colour, feparately, the 
efFefts will be (imilsur to thofe juft mentioned ; 
but if the folution of indigo be mixed with 
the yellow ingredients, other refults are ob- 
tained, for then, the fulphuric acid afts on 

^ th« 
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the colouring particles and diminifhes the in- 
tenfity of the yellow. 

When a fucceffion of fliades are dydd in a 
bath compofed of yellow and the folution of 
indigo, the laft approach more and more to 
yellow, becaufe the particles of indigo become 
attached to the ftuflF in preference to the 
yellow ones, which arc therefore rendered pre-i 
dominant in the bath. 

Although fulphat of copper and even verde- 
gris, which is fometimes employed, chiefly to 
dye thread and cotton, have a blue colour, 
yet they give the ftuff a greeni0i colour, 
becaufe the oxyd of copper which is attached 
to it, acquires that colour by combining with, 
a larger quantity of oxygen ; for it has been 
ihewn in the firft part, that the colour of this 
o^yd changes from blue to green, according 
to its quantity of oxygen. This colour is 
made to incline to an olive hue by means of a 
yellow fubftance. 
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Of the Mixture of Red and Blue. 

BY the inixturc of fed aftd bltie, we obtain 
violet, purple, dove colour, t)anfty, ama- 
ranth, lilac, tnauVei ahd a gtieat tiUttibfer of 
other {hades, determined by the nature of the 
fubftances, the red colour of which is com- 
bined with the blue, by the iirot>oftioh df 
ihefe fubftances, and the diffetent fteps of the 
process. 

According to Mellot'* obfervatiotii, ftiiff 
which has bein dyed feariet, takes ah tinequat 
colout when blue is to be united with \u 
The blue is therefore given firft, which, even 
for violet atid purple, ought hot to be deeper 
than the Ihade diftinguiflied by the itattie of 
Iky-blue, a boiling is given with alum mixed 
with two fifths of tartar, the ftufF is then 
dipped in a bath compofed of nearly two 
thirds as much cochineal as for fcarlet, to 
which tartar is always added. The circum- 
ftance which diftinguifhes the procefs for purple 
from that for violet, is, that for the former, a 

lighter 



lighter blue ground is given^ and a larger 
propprtioa of cochjneal is pmployed. Thefc 
colours' iire frequently dyed after the reddenjijg 
for fcarlet, luch quantities of qodaneal and 
tartar being added ^s are thought neceflary. 
The operation is conduced in the fame manner 
a$ for fcarlet. 

Lilac3^ pigepn^ n^cks^ mauyes^ &c. are 
coxxunonly 4ipjped iu ^e bpjiling vhich has 
ferved fpr violet, a&er alum aad tartar have 
beeu adde4 to it : thje blue ground haviug 
heeo proportioned to tbe iha4^ require^, tixe 
c^antity pf coolun^ is alio acyufl^d in ja 
fimilar pQ;Lanner : a little folution x>f tio is 
added for fome reddiih ^ades, fuch as peach 
bloflbm. It mu£t be x:)bferved, that thou^ 
the quantity of cochineaj is ditnixii(hed ac- 
cor^n^ to the ligbtflds .gf thi^ fc^de f^^ired, 
the q^uantity of tartar in not le0ei;i)sd, fo th^t 
the |^<Qp9rtion of it compared with tJUat pf the 
cochineal, is io tm^ch the greater, a$ ithe xolour 
required is lighter. 

Mr. Po^rner is of opinion, that to obtaiji 
ihe colours cpmpoied of red and blue, it is 
advantageous to em[doy the folution of indigo 
in fulphuric acid, becaufe a great variety of 
fiiades is thus more 'eadly procured, and the 
procefs is fhorter and lefs expcniive. The 

Y 3 colours 
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colours obtained in this way are indeed much 
lefs durable dian when the blue vat is em- 
ployed; but Mr. Poerner aflerts^ that they 
poflefs durability, when folution of indigo 
to which alkali has been added is em- 
ployed. 

He prepares a pound of cloth with three 
ounces of alum, by boiling it for an hour and 
a half, and leaving it a night in the liquor 
after it is cold. He makes the bath with an 
ounce and a half of cochineal, and two ounces 
of tartar, boiling it for three quarters of an 
hour, and then adding two ounces and a half 
of folution of indigo, he ftirs it, and makes 
it boil gently for a quarter of an hour : he thus 
obtains a very beautiful violet. 

For the different fhades which refult from 
the mixture of red and blue, according as one 
or other of the colours prevails, he increafes 
or diminifhes the proportion of the folution of 
indigo ; he increafes it ^s far as five ounces, 
and diminifhes it to five drams for each pound 
of cloth : he alfo reduces the quantity of 
cochineal, but never below an ounce, becaufe 
the colour would become too dull : he changes 
the proportion of tartar, and finally, he varies 
the preparation given to \h^ cloth, by the 

fiddition 
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addition of tartar or folution of tin in different 
quantities. 

In filk^ two kinds of violets are diftinguiihed» 
the fine and the falfe : the laft is made either 
with archil or brafil-wood. 

For the fine violet, the ftuff is firft palTed 
through cochineal, and afterwards dipped in 
the vat ; the filk is prepared and dyed in the 
cochineal in the fam^ manner as for crimfon, 
except that neither tartar nor folution of tin, 
which ferve to heighten the colour, are em- 
ployed* More or lefs cochineal is ufed, 
according to the intenfity of the (hade re« 
quired. The common proportion for a fine 
violet, is two ounces for each pound of filk. 
When the filk is dyed, it is wafhed at the 
river and beetled twice, then dipped in a 
vat of greater or lefs fl:rength, according to 
the depth we wifh to give the violet ; finally, 
it is wafhed and dried with the precautions 
which are proper for all colours dyed in 
the vat. To give greater ftrength and beauty 
tp the violet, it is commonly pafled through 
the archil bath ; and this cuftom, which is 
frequently abufed, is indifpenfable for the light- 
fliades, the colour of which would otherwifc 
he top dull. 

Y 4 When 
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. When the filk has been dyed with cocfaiiieal 
as above dire6ied, a very light blue fhade muft 
be given it for purple : only the deepeft fiiades 
are dipped in a weak vat ; fuch as are le& deep 
are only dipped in cold water, into which a 
little of the liquor of the vat has been put, 
becaufe they would take too much blue in the 
vat itfelf, though ever fo weak* The Kght 
(hades of this colour, fuch as gilly-fiower, 
gridelin, and peach bloffom, are made in this 
way, by diminifhing the proportion of cochi- 
neal. 

The falfe violets in filk are produeed in 
many different way$ $ thofe which are mpft 
beautiful and moft in ufe, are prepared with 
archil. The ftrength of the archil bath ii 
adapted to the colour we wifh to obtain i 
the filk is turned in it on the fkein flicks, after 
having been beetled at die river after fcouring : 
when the colour is thought to be fufficiently 
deep, a pattern is tried in the vat, to fee 
whether it takes the violet we wiih for. If 
the fhade is found to be of the proper depth, 
the filk is beeded at the river and dipped in 
the vat as for the fine violets ; lefs of th# 
blue, or . lefs of the archil colour are giveil, 
according as we mean that the violet fhould 
incline to red or blye. 

3 According 
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According to Mu Guhliche^ beautiful violets 
may be produced in filk by means of th^ 
folution of indigo ; but they poifefs Utde 
durability and become reddifh^ becaufe tha 
colour of the indigo fades firft. 

A pound of filk is foaked in a bath compofed 
of two ounces of alum and two ounces of 
folution of tin» after being decanted from the 
fediment formed in the mixture. The dye 
bath is prepared with two ounces of cochineal 
(reduced to powder with a dram of tartar) and 
the remainder of the bath which has ferved 
as mordant^ with the addition of a fufficient 
quantity of water :; after being {lightly boiled^ 
fuch a quantity of folution of indigo is added, 
as gives the bath a proper fhade of violet ; 
^he filk is then immerfed, and boiled until it 
has acquired the proper fhade, when it is 
wrung, wafhed in a flream, and dried in the 
fhade, like all delicate colours. The bath is 
exhaufled by the light fhades. 

A violet is given to filk^ by dipping it in 
water with which verdegris has been mixed^ 
inflead of aluming it ; and then giving it a 
bath of logwood, where it aflumes a blue 
colour, which is chained to violet, either by 
adding alum to the bath, or by dipping it in a 
weaker or flronger fblutioQ of alum, which 

gives 
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gives the particles of logwood a red colour. 
It is unneceflary to obferve^ that this violet is 
of a very fading nature, and only a moderate 
degree of beauty ; one pofieffing much greater 
beauty^) and to which a confiderable degree of 
intenfity may be communicated^ is made by 
dipping the alumed filk in a bath of brafil- 
wood> and again, after it has been wafhed at 
the river, in a bath of archil. Madder is alfo 
employed in dyeing cloth, after it has had a 
blue ground ; couleur de roi, minime, and 
obfcure amaranth, are thus obtained ; galls are 
commonly added to the madder, and for the 
light fhades, brafil-wood ; for the deep fhade^ 
more or lefs browning is given, with a folution 
of fulphat o£ iron. Thefe colours are rendered 
more beautiful by the addition of kermes, or 
more efpecially of cochineal. 

By employing folution of indigo with mad* 
der, in the fame way as with cochineal, we 
may, according to Mr. Poerner, obtain brown 
colours inclining the more to red, the lefs 
folution of indigo we employ ; alum and tartar 
may ferve for the preparation, but alum muft 
not be put into the bath. 

Mr. Poerner employs braiil-wood and folu<^ 
tion of indigo, to obtain different colours, 
which incline more or lefs to blue and red, 

by 
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by a procefs fimilar to that pointed out for 
cochineal and madder. Thefe are beautiful, 
but durability cannot be expefted in colours 
obtained by fuch means. The fubftances which 
render them moft fixed, are fulphat of lime, 
fulphat of zinc, or white vitriol, and acetite of 
copper, or cryftallized verdegris, which muft 
be added to the bath. 

Logwood is alfo employed to make floe, 
damafcene, purple, and other ftiades. This 
wood with the addition of galls, very eafily 
communicates all thefe colours to wool pre- 
vioufly dyed blue. When we wiffi to brown 
them, a little fulphat of iron is employed, and 
by thefe means we produce fliades, which are 
much more difficultly obtained from durable 
ingredients, but they poflefs little (lability : 
durable colours which have been highly efteem- 
ed, have however been obtained from brafil 
and logwood. I am indebted to Mr. De- 
croizille, who is occupied in the arts with 
all the knowledge of a well-informed chemift, 
for the following particulars of the procefs 
employed, of which the defcriptions given have^ 
been inaccurate. 

** Mr. Giros de Gentilly is the firft who 
" fucceeded in France, in obtaining a durable 
^^ dye from violet wood fixed by folution of 

'' tin. 
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^ tin. His firft eflays were made at Louviers^ 
^ with Mefirs. Petou, Nephew> and Frigard^ 
•• about twelve years ago. From what h^ 
^ had fuffered to tranfpire refpe8:ing the fubr 
*' fiances which compofcd his mordant, I 
** fucceeded in imitating him tolerably well. 
^ I made a folution of tin in fulphuric acid, 
*• to which I then added muriat of foda, red 
*' acidulous tartrite of pot-afh> and fulphat 
•• of copper. My fuccefs was fo great as to 
induce Mr. Giros to offer me a partnerfhip 
in the very lucrative trade in this article, 
•• which he carried on at Louviers, Elboeuf, 
** Abbeville, Sedan, and the Pays 4e Liege. 
Mr. Giros then taught me a much more 
convenient mode of forming this compound ; 
** it confifts in making a folution of tin in a 
mixture of fulphuric acid, muriat of foda, 
•* and water ; to this folution, the tartrite and 
** fulphat are added, in the form of powder. 
** Of this mordant we made no lefs than 
♦' fifteen hundred quarts in twenty-four hours, 
^* in a fingle leaden veffel moderately heated, 
♦* We carried on a very profitable trade in 
** this article at the rate of thirty fols (fifteen- 
** pence Eng.) per pound for three years, finest 
" which time it conftantly declined, until wc 
^* loft it altogether ; the reafon of which was 

" this ; 
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••^is: Mn Giros having fuffercd his fecret 

*^ to tranfpirej we had a number of imitators^ 

^* who at firft f^ceeded in a lefs degree, but 

^^ afterwards better than ourfelves. In a com- 

*' pound confifting of fo many ingredients as 

** this, in an operation which is ftill fo obfcure 

as that whereby colours are fixed, it is almoft 

impoflSble to arrive at perfeflion, by any^ 

^ other iMans than random trials, which may 

** be infinitely varied by the difierent propor- 

^ tions^ and more efpecially by the modus 

*' agendii aiid to a much greater extent, than 

^ chemifts who bad beftowed lefs time on this 

^* fubjed than I have done, would fuppofe. 

'* I am therefore not afbamed to confefe that 

^ I was forced to abandon the bufinefs, while 

^ I (aw, and ftill fee> thofe who are tio che-^ 

" mifts deriving a very comfortable profit from 

*• it. What determined me to abandon it, 

•• altogether, was thfe invention of the new 

procefs for bleaching linen^ to the improve^ 

ment of which I hav^ almoin entirely de- 

^ voted myfelfi 

Having given you the hiftpry of the 
mordant for the prune de Monfieur, I ihall 
^' mention the mode of employing it and iti 
« eflfeas. 
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" If it is wool in the fleece which is to be 
dyed, one third of its weight of mordant is 
required ; if it is a ftufF, only one fifth is 
neceffary. A bath is prepared of a degree 
** of heat which the hand can bear, with 
" which the mordant is well mixed, and the 
** wool or fluff dipped in it and properly 
** flirred, the fame degree of heat being kept 
** up for two hours, and even increafed.a little 
'* at lafl ; it is then taken out, aired, and 
** very well wafhed : a frelh bath of pure 
^* water at the fame heat is prepared, a fuflB- 
** cient quantity of the decoftion of violet 
•* wood is added ; the fluff immcrfed, flirred, 
" and the fire increafed to a boiling heat, 
which is continued for a quarter of an hour : 
the fluff being then taken out, aired, and 
" carefully rinfed, the dyeing is finifhed. If 
" the decoftion of one pound of violet wood 
of Campeachy, has been employed for three 
pounds of wool, and a proportionate quan- 
tity for fluffs, which require lefs, a fine 
violet is produced, to which a fufficient 
quantity of brafil-wpod gives the fhade com- 
monly known by the name of prune de 
Monjicur. 

The colouring fubftances wbich are capa- 
" ble of being advantageoufly fixed on wool 

"by 
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** by this mordant^ are thofe of violet and red 
** wood (logwood and brafil), and fuftic (boi$ 
" de fuftet). Bois jaune (morus tinftoria) % 
" alfo affords tolerable colours. The colour 
** which is . thus given by violet and red wood 
is liable to be* changed in the fulling^ by 
means of the foap or the urine employed; 
and this change^ which is always produced by 
** alkaline fubftances^ is remedied by a bath 
very {lightly acid and a little hot, called 
irigbtening^ for which the fulphuric acid is 
prefered. The colour comes out as deep 
" and often brighter than before the change. 
" Wools dyed by means of this mordant, admit 
^' of being fpun into a more beautiful and 
•* finer thread, than when alum has been em^ 
ployed. By leaving out the fulphat of 
copper, more beautiful colours are obtained 
from fuftic and yellow wood, a3 well as 
** from weld. Madder gives an orange red 
'* colour, but lefsvdeep than with an equal 
quantity of alum ; the omiffion of the ful« 
phat of copper renders the wool much mpre 
^' harfli, and befides, the mordant thus prepa« 
red gives but indifferent colours with violet 
and more efpecially with red wood. One 

* Vid. notes to pages 268 and 28i» 
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^ of the great defedt of this mordant before 
^ it was iinproye4, vas, and frequently ftill is» 
*• to render the colours uneven ; whenever 
•* they are uniform^ they turn out always very 
^ beautiful^ harmlefs^ and foft. This procefs 
" fucceeds equally well on (ilk. By fubfti- 
'* tuting acetite of lead for* fulphat of copper, 
^ it fucceeds tolerably well in cotton and 
*' thread previoufly galled ; the employment 
** and* carriage of this mordant are inconve* 
^ nient, on account of the he?vy fediment 
<* which half fills the veflel under a corrofive 
*' liquor which can only be kept in (tone ware. 
•• I have however, found a remedy for thefe 
^ inconveniences, by omitting the water in 
^* the receipt ; by which means I have only a 
^ kind of pafte, the ufe of which is more con-* 
•* vcnient, and the carriage two fifths theapef. 
•* Now that muriat of foda is cheap, I may 
•* poffibly return to the employment of fur-* 
** nilhing our dyers with<his mordaJit^ of a 
•' better quality, in my opinion, than that 
^^ with which they are fupplied, and more 
•' efpecially, at a muth cheaper rate ; but 
^' I muft firft devote fome more time to the 
^ compofition and employment of your lix- 
•* ivium," 

The 
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Tbe moft eouhnoh inctbod of dyeiiig tkreai 
atid totton, vkdei^ lis firft to giVe tfaem H 
blue ground in the val^ {^ftoportkmktc to tkt 
Ihade we want, and to dry them ; thejr iivi 
tbm galled, in the prdportion of three ounces 
of galls to a pound t the/ are teft for twel<ri8 
Of fifteen hours in this gall bdth^ iiter vrtiichi 
ihey are wruQg and dried again» The thiiead 
and cottoil are theh pafled through a dec0d;i<m 
of logwood^ and when well foaked are taken 
out, and two drams of alum, and one dram 
of diflblved verdegris for each |>ouikl of thitad 
arid cotton> are added to the bath ; the (keiM 
are then redipped oh the fltein flicks, and 
turned for a full quarter of an houf^ whoii 
they are taken out to be aired ; aft<^ Wbidll 
they are again completely immerfed ih thfl 
bath for a quarter of an hour, then taken 
dttt and wrung* Liftly^ the vat whith h^ 
been employed is emptied ; half Of the dc^ 
codion of logwood winch had been refefVed 
is poured in, two drart» of alum are addedi 
and ihe thread di|ypM afreih^ until it is brought 
tt> die fiude tequhred« The dctoflion of 
logwood ought to be ftrongir or weaker Ac* 
dording to the fixade we want: thisf violet 
ftands the afiion of the air toUrably well» 

Vo]^.. IL Z ' but 
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the tin ; ft ptrt of the tin it pre-r' 
cipitated by the acid of tantr» producing 
ikt fedimeiH wbtch has been noticed* The 
oxyd of copper ibrma the blue ynAk the 
colourttig^ portidetf <£ the logwood ; the oofyA 
6f tin pirodacc9 iriolet with the fhme wood» 
and red^ with die colottiing particles of the 
btafil^wood* 

As the liquor tetxiiis an e^tceft of aci<i^ 
ii mi^t peikaps be ubfibd to fmbftiiate ace-^ 
tite to fulphat of copper^ becaxtfe then^ the 
fiee acid would have \eb aftivhy ^ per h aps 
it ndgbt be ftiU better ti^ empfey verdcgrir^ 
faecaofis that part of the oxyd of copper wbick 
is nncomfaiaed in it, woidd ttstte with die 
excefs of acid^ by which means, Ie6 acid 
would remaixi in the tiquoor ; periia{^ tiie 
quantity of tartar fliould be dtmini&ed^ be« 
caufe lefs of the tin would then be precipi« 
iaited« 
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CHAP. HL 



Of the Mixture of Red and Telhm. 



WHEN treating of cochineial I thought 
it wonld be improper to feparate opeira* 
tions which commonly fucceed each other in 
the dyc-houfe, aftd have therefore defcribed 
the principal Ihades obtained by the mixture 
of the red of cochineal with yellow. Thefe 
ihades may be infinitely varied by the different 
proportions of the ingredients^ by the yellow 
fttbftances made choice of« by the preparations 
given to the cloth, and by the mordants added 
to the dye bath. Thus, M n Poemer defcribes 
a great many varieties, which he obtained l^ 
ufing weld, faw-wort, dyers-weed, and other 
jjrellows, and by employing in the preparati<^ 
of the cloth, or in the bath, tartar^ alum, ful- 
phat of zinc, or fulphat of copper. 

In like manner, various colours may be 
obtained from madder united with yellow fub^ 
ftances. It is in this way, that mor*dor£ and 
cinnamon colours are produced ; thefe colouM 
are commonly made in two baths. We begin 

Z 3 by 
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by the maddering, preceded by a boiling with 
alum and tartar^ as for the common maddering^ 
and then give a weld bath. 

For cinnamon colours, the maddering is 
weaker^ and a bath which has ferved for mor« 
dorc is commonly employedr The proportions 
are varied, according as we wifli that the red 
or yellow fhould prevail ; fpme times, galls s^ 
.added, and Xometimes the colour is darkened 
by a browning. 

Mr. Poerner obtains mapy colours from 
madder mixed with faw-wort ; he prepares the 
cloth with different mordants, but more efpeci- 
ally with alum and tartar ^ he alfo adds alum 
^nd tartar to the bath. When the quanti^ gf 
cither of thefe.falts is conQderable, the. colour 
lias an orange caft, becaufe acids give the. co- 
lour of madder a yellow . hue ; . but if their 
quantity be but fmall, a reddifh yellow is oh- 
tained. Mr. Poerner has procured reddifli 
brown colours, by putting fulphat of zinc ox 
white vitjiol into the dye. 

Sometimes it is only intended to give a 
reddifh hue tp yellow; in that cafe the ftuff 
immediately after being dyed yellow, may bq 
paffed through a madder bath of different 
degrees of ftrength according to the end pro, 
PPfcd. . , . 

Brafil, 



/ 
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Brafil-^ood is ialfo employed with ydlow^ 
iubfta»ee$y and. fometimes it is mixed withr 
cochineal and madder. 

When inftead of- weld or other yellow 
fubftanc^, walnut-tree root, walnut-]^ls or^ 
fumach are employed, fnu£F, cbefhut, muik co* 
lours, ^c« are obtained. . 

Marrones^ cinnamons, and all the ihtexine-r 
diate (hades are. given 'to filk, by logvood,- 
l^rafit^ %n4 fuftic. 

The filk is fcoured as ufual/ alumed, and* 
a bath prepared, by mixing decoAions of the 
three above-^nientioned woods made feparately ; 
the proportion of each is varied according ta 
the {hade required, but that-of the foftic ought 
tp prevail; (his bath (hoiild be of a moderate 
temperature. The filk is turned oil the ikein 
ilicks in the bath, and when, it is taken out; if 
the coloui* be uniibrot^ it is wrung and dipped 
in a fecond bath-pf €he three ingredients, the 
proportions of which are regulated accordinig' 
to th^ ^ScQ. of the firft bath, in order that the 
proper (hade may be prqduced. 

Cinnamon- and mori^dore colours are given 
to thread and coctoi^ by beginning the procefs 
for dyeing them with verdegris and weld p they 
are then dipped in, a folution of fulpbiat of iron^^ 
called hin d*qffurage,yfr\xr\^ and dried. When dry, 

Z 4 they 
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idKjrare gaBcdia the prepOTiion of tbvM miffces 
pf galls tQ ^6 poani, dritd agaii^ slimed m 
for red, ^n4 maddered. When iycd md upaAed 
dKy ave pot iQto very urarm foap fods^and turned 
itntiltfa^frsfiifficiKiidy bvigkieMd; dee^fUoft 
of fuftk is foinetimea added in the ^ooiiiig. 

The mixture of red and yellow awards no* 
particular oWerratims^in addidoii tp-tlK^fe con- 
jtiaiQed in the two laft chapcers. 

Fof fome colours, blue is usktd tfa^ red mhI 
]^dk>v ^ it is tbttf Aat obvea are madew A Uue 
ground is firft givea^ dieti the yettow dy^ and 
^ftlyv ft fii<^ maddftrmg. Tbd fllade> vdnci^ 
vefidta fypni' tbk c^eration depends^ oiv t^ pro* 
fovaof^ of the three eo)p«rs of which it i;s^ com** 
pofirdr fop the deep fiiades^ a bn^ning 19 ^T^ 
fiiith a fek^tion of ftilphai of iron. 

Mr. Ppemer eombiiie» bhie witb y^ltow smd 
ledi by emptoyiDg the folution of indigo in the 
falphuvic acid/ to which he adds^ i^kali, zb 
^veady mentkmed. H^ preparer a ba^h with 
iDoobiifteal ?nd foftic, adds the felution of indigo, 
and dy^s the clptb in h after it has been alomed* 
He alfo fnakes a bath wid^ fiiftic and brafil- 
fBood, ta ii^bijth his add^ tart»r or ahnH^ anef 
)tJm& obtains differem colors inelimng nao^ 
Q9 lefs tp bhic> redy or green* 

^ The- 



The blue vat is not employed to produce 
olives in filk^ whicb^ afteiT the aluiping, is dip- 
ped in a very ftrong weld bath ; to this, juice 
of lo^ood is afterwards added, and when the 
filk is dlipped, a Kttle folution of alkali is pat 
in, which turns it green, and makes the filk 
take an olive colour. The filk is^ dipped in this 
bath afrefh, until it has acquired the proper 
fhade. For the colour which is called olive 
ftmffk, or rotten olive, fuftic and logwood, but 
no alkali are added to the bath after the weld- 
ing : if it is intended, that the colour fhould 
have more of a red caft, only logwood is added^ 
A kind of reddifli olive is alfo made, by dyeing 
the filk in a bath of fuflic, to which more or 
lefs fulphat of iron and logwood have been 
added. 

According to M. le Pileur d' Apligny, a fine 
olive is given to thread and cotton, by boiling 
four parts of weld and one of pot-afh in a 
fufficient quantity of water ; brafil-wood which 
has been fteeped over night, is boiled fepa* 
rately with a little verdegris; thefe two fohi* 
tions are mixed in different proportions accord- 
ing to the fiiade reqaired, and the cotton or 
^read are dipped in (hf^m. 
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CHAP. IV. 

t ■ 
f . 

Of Shades which reJUlt from the Mmivre 
. of Black with other Colours^' and fif 
Brownings. 

IH AV E defcribcd the proceffes whereby wc 
obtain black) which conlUtute the difFerent 
fliades of gray ; I have ihewn^ that other {hades 
of a di£Ferent kind might he mixed with them» 
lb as to make them incline towards certain co- 
lours ; but black is often mixed with other co* 
lours which are to remain predominant: Jtasf 
only wiflied that they fliould be browned, and 
at the -fame time acquire greater durability. 
In thp courfe of this work I have fpmeti.me.s 
mentioned that a browning was given to certain 
colours ; but in the prefent chapter I (ball treat 
particularly of this operation, agnd of the re- 
fources which it affords to the art, fometimes 
for the purppfe of imitating colours which may 
be obtained by other means, fometiraes for the 
produflion of new colours. 

To give a browning, fluff which has been 

juft dyed, is dipped in a folution of fulphat 

a > of 
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of iron to which ao aftringent has been .added, f 
and which consequently tonns a, Hack batbf more 
frequently, a finall quantity of fplution of iron 
is mixed with a bath of water, and morejs 
added, till the dyed ftuff dipped. in it, has at- 
tained the (hade required : more rarely, fulphat 
of iron is added to the dye bath, but the defired 
effeQ: is obtained with greater precifion, by dip- 
ping the dyed ftuff in a folution of fulphat of 
iron. Mr. Poerner frequently foaks the ftuff 
in a folution of fulphat of iron, to which he 
fometimes adds other ingredients, and when 
taken out of this mordant, he dips it in the 

■ 

dye bath. 

The firft method is employe4 for marrones^ 
coffee, damafcene colours, and other fhades of 
browns of the common dye ; a more or lef$ 
deep colour is given them, according to the 
(hade we wifh to obtain by the browning; a 
bath is then made with galls, fumach, and alder 
bark, with the addition of fulphat of iron. 
The ftuffs intended for the lighteft fliades are 
dipped firft ; and when they are finifhed, the 
browner pnes are dipped, a quantity of fulphat 
of iron proportionate to the end propofed, be* 
ing added for each operation. 

The other brownings have nothing peculiar 
in the procefs: I fhall feled fome examples 

of 
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of the effeSs prodaced^ and point out fome 
particular procefles. 

We have feen in the firft fe6Uon of this fe- 
eond part^ that for feveral kinds of gray* a 
flight blue ground was given* Mr. Poemer 
makes blueifh grays, by employing the folution 
of indigo in fulphuric acid, which he adds to 
a mixture of decoAicm of galls and fulphat 
of iron^ varying the fhades by the different 
proportions of thefe three ingredients ; he ob- 
tains other ihades, by adding fulphat of iron 
to a bath compofed of cochineal, fuftic, and 
galls. 

For couleur de roi, a Iky, blue ground is 
given with paftel, the dye is given with weld 
and one fixth of galls, and the browning, with 
folution of fulphat of iron. 

Marrone, and the colours which border upon 
it, are made with faunders, galls, and a brown^ 
ing, and fometimes logwood is added: thefe 
colours are fometimes made to incline towards 
purple and crimfon, by dyeing them in the re- 
mains of a cochineal bath, or by putting a little 
madder or cochineal into the bath ; the colour 
is rendered lighter by a little tartar. 

For hazel colours^ galls, fuftic, and logwood 
are mixed, and mor^ or lefs madder, and a little 
i^Ium are added. 

M. Gi^^ichi^ 
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M. GuUiche €m|>k>y8 cocfainenl and the fislib* 
tioB of iron already defcribed% to produce 

avioltt 

* A oacttjpotm or nic ttntfticM) or ttott ttttfUcfytfj. ujt M» 
GahBchB, hm ten gma at p^ 1^4 ol tfais f«rt; k ka 
hhsk dfB featl^ for » bkck c<rfoar nafbe olrtaioBd ficai 
itg without tbt nfe of otjicap ingredicnti. M. Qohlichf^ ia 
ibe fourth volame of his work, ddcribes the manner ia 
which he emplOyri this fofudon, in order to produce Blacks 
>n' PVh ^ wooland fflk. He foafar the w&il in a fohr- 
lion of moOf dther hoc or <ok!» atid Aen d^ it in a batif 
compofed of iWotion of galls ilk vAkt wine, and of fninadi.^ 
he fometimes employs logwood alone> or mixed with a folu- 
tion of galls and fomach, and fometimes with a little mad- 
der ; he Sometimes begins by foaking it in the (oTation of 
iios, and nterwafos dippmg it in the* aftrmgent Datli z be 
alfo employs his folation alone; but then he does aosaUii 
that which is made with rice, with that made with riiiegary 
and he pafles the wool from one folution to the other> cithes 
fteeping it in the cold, or boiling and drying it between the 
two immerfiomft if he does not find the black Aifficientt/ 
deepyhe adds a ficikrfoladan of galk to the two- baths. 

He iapB0gnatai tti^mAi a fohmoa oCgidls in while vma 
mcKe oc left diluted with watex; ia this, it is left u> Qtak 
for twelve houss, then driedy and put into the folution of 
iron in the cold, where it is fuKred to remain till it has 
acquired a -proptr black ; he ibmetima aiites fogwood juice 
vtftti the falMSoa c€ hroa, and tetps the galtod fflk^ is it» 
making it boil a little towards the end. He alfo makes 
nfe of tie Aintioiis<nf «oa in tk xke #a£er aod limijgiti 
shdioat tmmg them; ht bepM bf aacesatiag: his fflk itt 
the fiiHy cold, then dries and foaks it in the fecond; ttafo 
imrocrfions he repeats, if the £ift operation has not given 

a fufficicAtly 
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a violet which ^ indeed inclines to brown but 
poflefles great durability. He aluins a ponfud 
(kf woollen ftufF in a folution of two ounces 
of alum ; he makes a bath with ati ounce of 
cochineal, and adds an equal quanftity of folu^ 
don of iron, in which he keeps the ftuff, untit 
it has acquired a proper fhade. Lilacs jnay be 
dyed with the remainder* if a colour with 
lefs of a brown caft be required, a fmall quai>* 
tity of. folution of iron is employed,' and aii 
ounce of nitre is added. 

Brafil-wood, the colour of which has been 
cxtrafled by means of the aceto-citric or nitro- 
muriatic acid, may be employed in the fame 
manner. 

To obtain puce colour from madder, M. 
Guhliche gives a pound of woollen (luff a boil- 
mg, compofed of two ounces of alum, a cer- 
tain quantity of vinegar and folution of iron, 
and after a quarter of an hour's ebullition, he 
leaves it twelve hours in the mordant; he 
makes a bath with the decoftion of two ounces 
of white galls poured off clear from the fedi- 
ment, with which foiir ounces of good madder 

a fufficiently deep black : the remakis of all thefe baths are 
employed for the lighter (hades, either feparatdy or znixed 
together. 
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are mixed, and when it begins' to grow faot^ 
he dips the ftufF, wheri «aken out of the mor- 
dtot, atid fuffersit to Fetnain ^there, gradually 
increafing'thehea^, until it has taken the de- 
iired colour; it is then boiled for two minutes^ 
waihcd and dried 'in the fun. - The colour ob- 
tained -by this procels is very durable. If the 
alum atid vinegar of 'the itadhlant be omitted^ 
a deeper brown is obtained : after thefe colours 
the lighter IhsEdes are dyed. Sumach may alfo 
be fubftituted for one half of the madder. 

Brafil and logwood employed in equal quan« 
tities, or in other proportions, give differeni 
brown colodrs of tolerable durability, when, 
more or Ifefs folution of iron is mixed with il 
decoftiori of them, and the wool previoufly 
alumed and galled; is dyed in it ; thefe colours 
however cannot vie with the former,- in dura*' 
bility. * 

Different (hades of kBdr-dor6 and capucimf 
may be given to the above colours, by dippitig 
them in a bath of anrinotta as foon as they arc 
taken out of the dye. : . - 

M. Guhliche gives filk a purple violet,^ witlw 
out a blue ground ; for this purpofe, he mixea 
one part of folution of galls in white winCj, 
with three parts of water, in which he ma^- 
rates a pound of filk for twelve hours^ foak? 

it 
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it in a mordant^ compofiDd of iwo oiuiees of 
dum» one ounce of fohuion of Cin^ and half 
aft oonce of muriatic acid ; after it baA been 
wfung» he dyes il iii a bath prepared with two 
ounces of cochineli tod a little fi^ttiofi of 
iion» until it has taken die defired {hade : for 
dyeing lighter ibades^ the tefidua of thefe batbs 
may be ufed^ either ieparately or mixed to« 
gether. 

He employs madder in the fame way^ mac6« 
rating for twelve hours a pound of filk in a 
folution qS two ounces of alum mixed with an 
ounce of muriatic acidj and a certaki quantity 
of folution of iron; when wrung^ he dyes it 
Sn a bath prepared with eight ounces of mad- 
der. If he wiihes to obtain deeper cc^ourSj 
he adds to the madder and cochineal baths 
fome of the folution of g^ls in white wine. 

He alfo dyes filk, foaked in a folution of 
two ounces of alum and an ounce of muriatic, 
acidy in a bath compofed of equal parts of 
brafil and logwood juice, with the addition of 
a certain quantity of folution of iron ; and to 
render the colour deeper, he adds fetation of 
galls. 

To make thefe colours incline to laor-dor^ 
and capucine, he fometimes adds folution of 
tin to the above batbs* 

8 He 
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He make^ bricjk colour^, ii^ .dif)pdog the filk^ 
prepared with fQlutipo of galU ipixdtd with % 
eertain quantity^ of fctlutioiai .of ixoa^ in an dn- 
notta bath. 

A great variety of fhades are obtained by 
ihe mixture of brafil, logwood, archil, and galls^ 
and by a browning with {blt>hat of if on ; but 
all thefe fhades are more or leis difpoded to 
iadc, though they have an engaging brightnefs. 

The black bath diftinguifhed by the name 
of black cafk, (tonneau noir) is employed to give 
thread and cottona great number of dark colours^ 
of which I fhall now mention a few inftances. 

To give a durable violet to thread and cot- 
ton, they are fcoured in the ufual way ; a mor- 
. dant is prepared, compofed of two quarts of 
the bath of the black caflc, and four xjuarts of 
water per pound ; this is mad^ to boil, and the 
fcum which forms on its fui^ce is removed ; 
when no more appears^ the liquor is poured 
into a vat, and when it is j4ift warm^. four ounces 
of fulphat of Copper and an ouncjg df fait pet re 
jare diflblved in it ; the jkeins at'e then left in 
it to foak for ten or twelve hours, wrung and 
4dried« When they are t<J be maddered, they 
are carefully wafhed and -dipped in a madder 
bath. If a deep violet is required, two ounces 
of verdegris are added to the bath ; the colour . 

Vol. It. A a is 
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is rendered ftill deeper by galling the thread 
more* or lefs, before it is put into the mordant, 
and by omitting the fait petre ; if the propor- 
tion of this lad be increafed, and that of the 
fulphat of copper be diminifhed, the violet in- 
clines more to lilac. The mordants may alfo 
.be modified in different ways, fo as to produce 
a great number of (hades. 

For the different fhades of marrone, cotton 
is galled, dipped and worked in the ufual i;nan- 
ner, in a bath, to which more or lefs of the 
liquor of the black ca£k has been added; it is 
then waflied in a bath, with which verdegris 
bas been mixed, welded, and dyed in a bath 
of fuftic, to which folution of foda and alum 
are fometimes added. After the cotton thus 
prepared has been completely wafhed, it is well 
maddered, then dipped in a weak folution of 
fulphat of copper, and laftly, in foap fuds. 

The proceffes by which dark colours are 
given to printed linens are very fimple; the 
parts which have been impregnated with a folu- 
tion of iron, acquire in the maddering, a violet 
colour approaching more or lefs to black ; thofe 
which have been impregnated with the folution 
of iron and the acetite of alumine, take brown 
and puce colours. 

When 
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When a ftufF which has received a colour, 
is dipped in a black bath more or lefs diluted, 
the efFeft produced is fimple; it is a ihade of 
black more or lefs deep, which is united to the 
firft colour. 

This is not the cafe when the coloured fluff 
is dipped in a folution of iton ; for then, the 
colouring particles which were attached to 
the fluff, aft upon the fulphat of iron, take up 
a part of its oxyd, and combine with it and 
the fluff: the colour which refults from this 
union is more or lefs deep, not according to 
the colour which is proper to the colouring 
particles, but chiefly, according to the aftion 
which they exert on the metallic oxyd^ agree- 
ably to the principles laid down in the firft 
part ; thus the brafil and logwood which enter 
into the compofition of a colour, will produce 
a much more remarkable effeft in the brown- 
ing, than madder or cochineal ; galls and fu- 
mach will produce a flill more confiderable 
one, though they only affefted the original 
colour by the produftion of a fawn-colourec^ 
fliade. 

If a black bath be prepared, or a black dye 
produced, either in the mordant, or^in the dye 
bath, the ingredients which are mixed with the 
colouring fubflances will influence the refult 

A a 2 of 
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df the operation by the adion they exert on 
the black particles s thus, alutii) folutionofd^ 
Md folution of indigo, will weaken Ac efieft 
which the black particles would ' have pro- 
duced : all the acids will aft in the fame man^ 
ncr, except the acetous, and perhaps fome other 
vegetable acids which have not the pn^ferty 
of diffolving the black particles : it would totm 
that nitre is capable of diflblving them, as k 
renders the cplours in which it is employed, 
lighter. 

As the beft colours which can be given to 
thread and cotton are obtained from madder, 
the different means mentioned in treating of 
madder, for rendering this Aye more durably 
muft be attended to, and the colour may be 
rendered darker by dififerent black baths. 

For fome hazels and fmiff colours, a brown- 
ing with foot is given, after the welding and 
madder bath, to which galls and hiftic have been 
added; foot is fometimes mi»d with this bath, 
and a browning is alfo given with a folution 
45f fulphat of iron; waln\it*pecls ane fovnetimes 
fubftituted for folutions of iron in browninlg 
colours. They have a great advantage for the 
wools intended for tapeftry, for the colour dims 
not gtKiw yellow by long expofure to. the air, 
as happens in ttee browning produced by iron, 

but 
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but remains a very long time without chauge; 
it has indeed a dull hue, which is proper for 
fhadesj, and to r^prefent tke colour of t^e flefh 
if old figures, but which would produce only 
dull and heavy colours in ftufFs ; the goodnefs 
and cheapnefs of this colour however, ough,t 
to render its ufe more extenfive for grave co- 
lours, which are foipetin^s fa&ionable, at lead 
in common l^ufFs. 

An infinity of fhades are made by this brown- 
ing at the Gobelins : to produce an affortment 
of thefe,a boiling with tartar and alum of differ- 
ent degrees of ftrength according to the fhades 
required^ is given to the woollen yarn, which is 
then fucceflively dyed red, yellow, or fome 
other colour, recurring to the bath from which 
we wifh to obtain a greater efFeft, When the 
colour is (bund to be of the proper fhade, it is 
left for a longer or fhorter time, in a bath of 
walnut-peels of a degree of ftrength adjufted to 
the end propofed. This browning is alfo em- 
ployed for filk, but then; the bath muft be 
fcarcely warm, that the inequalities to which it 
is very liable may be avoided. 
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DESCRIPTION 

OF THE 

TRANSLATOR'S APPARATUS 

For the Diftillation of Acids and 

other S^UBSTANCES. 
^e Plate hein^ upon the Scale of about an Inch to a Foot. 



A I S the retort, the neck of which is 
ground into and paffed through thq 
thick ftopper B, reprefented below feparately 
at b, with its ground ftopper a, which may 
be put in when the neck of the retort is 
withdrawn. The external part of the ftop- 
per B is accurately ground into the wide 
neck of the receiver C, the narrow neck of 
which is ground into the wide neck of the 
receiver D, the narrow neck of which Js 
ground into that of the i:ereiver E ; in the 
receiver D there is alfo another aperture in 
its fuperior part, into which the tube H open 
at both ends, is fitted by grinding, fo tUat its 

low^r 
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lower extremity may reach to the lowermoft 
part of the receiver, and confequently be 
immerfed in any fluid that may ' be contamed 
in it. Into the fmall neck of the receiver D,. 
there is alfo ground a crooked tube I, forming 
a little more than one fourth of a circle, open 
^ both ends, and extending to very near the 
lower part of the receiver E, the fmall neck 
of which receives a fimilar crooked tube K ; 
and is received into the wider neck of F, 
which receives the tube L in lik^ manner, 
and is received into G, the narrow neck of 
which alfo receives a crooked tube M N, open 
at both ends and bent a$ reprefented in the 
plate ; fo as to convey any aerial fluid into 
the fmall inverted cup, where it is coUcfted 
and direSed to pafs by the hole reprefented 
in the plate, into one of the four inverted 
bottles placed above it, by means of the .move- 
able frame P ; which having four notches to 
retain the bottles in an upright inverted pofi- 
tion, is moveable on the centre fuppoj:t kept 
fteady by means of a heavy Leaden foot, in the 
qentreof a flat pan of water, which covers 
the mouths of the bottles. The water whiph 
iflues from the bottles when the air is intro- 
duced, and which would make the pan over- 
fl^grw, is dire£led by a notch in its lip, and the 

A a 4 pipe 



j$6 £L£&i2Kfts 6f rut 

j^p^ Q, into the bucket R pUc6d ufiAtt tb^ 
fr^me, which taifed npo/i font le^ fefves id 
fe{)porf the whold apfptftatiii, the difFefcnt patft* 
©f which being fdcceffiv^ly applied to each 
dthtt, beginning with the TttiWtt C, ate kept 
i* at fixed pofitioii by flipd Of Wcfod hallowed 
dvtt fh als to fit th* cutvartUre of tb^ teceiv^rt^ 
a^ feprifented beloV detached at S s. H^it 
is applied to the ttattet contained in tht retott 
Ai hf means of th^ latnp pllc€d below it^ 
whith is tip6n Mt. Atgantfs {Jtirtdj^le, ^d 
si very uffeful acquifition t6 tht labdratoty t 
df this 1 reprefitnts the chimney which is m6ft 
cbrlv^hietitly made of thih thgtil; as btdiJ^ 
coppet, 6t comtnoti tinned itoh plat*, whick 
being opike, the fldnfie 6f thS lattlp Within ii 
Ti6t feen.^ Metallic chitnnfeys are ptcfetrcdi 
becaitfe they are not liable to be broken, and 
b^catlfe it is the heat and hot the light which 
h here watited ; 2 h the bent wire ferving t6 
elevkte or depreft the Wicki 3 the refetvoir 
for the oil ; 4 the fuppoi-t of this, with a fmall 
Clip t6 receive the oil Which miy drop from 
Within the intk Withbut beihg c6ilfutned ; 5 k 
pin with its fcrcW for liking thfe lAmp i|t any 
diftatice frotfi the ittbrt. 



(^ 
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Of fhe Ufe and Advantages af' the abcnx 

Apparatus. 

IN the aitinexed plate, tlie apparatus is rt- 
prefented ^s Employed irt tb^ diftillation of a 
fobftaiice, th^ Vdpdufi df which c6fidenfe ivith 
difficulty^ fuch as the oxygenated marine acid. 
Let it be fuppofed then that the ccrmition fa)^ 
and calx or oxyd of manganefe have been put 
into the retort : the vitriolic acid is next intro* 
duced by fneans of a retort funnel ; and this 
beirtg withdrawn, the neck of the retort is 
iiftmediately introduced into the ftopper B, 
the other parts of the apparatus being previa 
Oufly difpofed as in the plate. The latnp is 
then brought under the retort, but at a mo- 
derate diftance, that the retort may not be 
cracked by the too fuddeh application of the 
heat, nor the vapours be driven over too 
rapidly into the receivers. As foon as the 
heat is applied the fait is rendered fluid by the 
vitriolic acid, and the marine acid getting pure 
air from the manganefe, begins to pafs over 
into the receiver C, in the ftate of oxygenated 
marine acid : into this, no water has been put, 
in order that the vapours of tlie common 
marine acid may here be condcnfed fcparately. 

The 
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The vapours of the oxygenated acid meeting 
with no water here, pafs into the receiver D, 
where a fmall quantity is put, by which a part 
is condenfed, but another part paffes over into 
the receiver E ; but for this purpofe it mud 
go through the tube I to the bottom of the 
water which is placed in that receiver, and 
that part which is not condenfed there, muft 
rife up through it in bubbles as reprefented in 
the plate : thefe, circulating in the receiver E 
if not condenfed, will pafs through K, and 
the water in F into its upper part, and in like 
manner to L, where if not condenfed, they 
will be conveyed through the tube M N by 
means of the cup into the bottles, each of 
which will in its turn be brought over the 
little cup, while the others being filled wiftr 
the. air, will be removed and replaced by frefh 
ones filled with water, without any lofs of the 
air, or interruption to the procefs : at the fame 
time all inconvenience from the overflowing 
of the water will be obviated by the tube Q. 
To thofe who have been accuftomed to em- 
ploy the different kinds of apparatus hitherto 
in ufe for the diftillation of the acids, particu- 
larly the marine acid, I conceive the advan^ 
t^ges of this will be fufficiently evident ; but 
to thofe who have had little or no expcj^ience 

in 
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ifi this refpeft, it may not be improper to 
mention a few particulars. Firft then, in this 
apparatus, there is no neceility for having the 
retort tubulated, for the neck of the retort 
being ground into the ftopper B, is as eafily 
introduced into that while fitted into the firft 
receiver, as the ftopper would be into the 
fuperior opening in the retort. This joint is 
more likely ^Ifo to be clofe, as the neck of 
the retort is expanded when heat is applied, 
rather fooner than the orifice into which it is 
inferted, becaufe it is to the retort that the 
heat is more immediately applied ; whereas in 
the tubulated retort, the reverfe of this takes 
place, the opening being in the retort itfel^ 
and the ftopper being foreign, and heated only 
through the medium of the retort. The neck 
of the retort is ground into the piece B, and 
not into the receiver C, becaufe the retorts 
being much more frequently broken, the neck 
of this receiver would foon be worn out by 
the grinding ; befides in this way, when the 
retort is broken, the receiver being large, is 
not fo conveniently ground as the piece B, and 
it is alfo in this way conftantly preferved clean, 
and never dirtied by iLe fand or other fub- 
ftances ufed in grinding. In the receiver O, 
there is the tube H, which being open at both 

(fnds^ 
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cndSy but having its lower extremity immerfed 
m the water, 'allows a paflage for the atmo- 
^eric air downwards, when the vapour is 
fbddenly condenfed by the diminution of heat ; 
but prevents the efcape of the vapour upwards : 
for when the vapour preffes on the furface of 
the fluid in D with an increafed force, a 
column of the fluid there, is raifed in the 
tube which is fomewhat more than equal in 
height to the perpendicular altitude of the 
hnmerfed pStrts of all the other tubes taken 
together. 

This tube, which has been called a tube of 
fafety, is an ufeful addition to the apparatus, 
and is faid to be the invention of a Mr. Welter. 
In Mr. Lavoifier's apparatus there is one to 
each of the bottles, but this does not appear 
to me to be neceflary, as the abforption is 
never rapid except in the retort, and the firft, or 
at moft, the two firft receivers ; and in the ap^- 
paratus here reprefented, there is no crooked 
tube between the firft and fecond receiver, 
which might convey the liquor of the fecond 
into the firft receiver. When only one tube 
is employed, the quantity of fluid at firft put 
into D Ihould be but fmall, as a part of that 
from E may poffibly pafs over into D. 

This 
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This apparatus has tnanjr advaiita^es »v»er 
any that I hav€ feeln. Its joints ane ground 
inftead of being luted^ and I always find that 
the purity of the produft is injured by kite, 
either during die operation, or when the pro- 
du£i is removed : as all the joints are ccmdn 
centric, they are eafily grouiKl ; the joints are 
very ftrong : many of the joints cover others 
fo that fome of them may be bad without 
much injury to the apparatus ; any of the 
joints of the tubes I, K, L, for inftance, «aay 
be bad, with very little inconvenience, as any 
perfon may be convinced by leaving any of 
the tubes a little loofe, Wheai a moderate 
degree of heat only is required, we have no 
occafion for a furnace, a lamp anfwering the 
purpofe of one completely, and indeed having 
feveral advantages over it* 

For firft, we have the heat more immediately 
in our power, as we can raife, or low-er, or 
remove it altogether, by merely changing the 
elevation of the lamp, and we have an eafy 
rule for this management of the heait, in the 
velocity with which the air bubbles pefs through 
the fluid in the different receivers, aod in the 
lieight of the fluid in the tube H. It ma^ 
not be improper to remark that when the heat 
is fuddenly. removed, if the diameter of the 

tube 
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tube H be fmail, it will be proper to blow a 
little air through it» left the water (hould get 
into the receiver D from E. 

Secondly, it enables us to eftimate the 
weight of the produds at any time during an 
operation : the weight of the retort and ingre- 
dients having been previoufly noted^ we can 
at any time during the procefs that we judge 
proper, remove the retort, ftopping the hole 
from which it was withdrawn with the fmall 
ftopper a, weigh it, and return it, (this need 
not take up more than half a minute) and in 
the difference of the weights, we have the 
Weight of the produft. 

In every cafe where the lamp is fuddenly 
withdrawn while the retort is hot, and always 
when an operation is finifhed, it will be proper 
to furround the retort with a quantity of dry 
tow, flannel, or any other rare fubftance which 
tranfmits heat very flowly, that it may not be 
cracked by the fydden change of temperature : 
another circumftance which fhould be attended 
to, in order to prevent the breaking of the 
retort, is, that its neck (hould be placed with 
fuch a degree of inclination, as to allow the 
drops formed in it by the, condenfed ftream, 
to run freely into the receiver ; as if they 
ftiould fall back, when the refiduum in the 

retort 

2 
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rfetort is growing dry, they will certainly crack 
the hot glafs. In the apparatus which the 
annexed plate reprefents, this end is accom* 
plifhed by inclining the fupport of the whole ^ 
apparatus as there reprefented ; but it may be 
done in a way which I have adopted fince that 
drawing was made, and which feems preferable 
in fome refpefts, ^ particularly in this, that it 
admits of the fupport being horizontal, which 
enables us to put more water into the receivers. 
The retort is made to incline by the hole in 
the piece B, which receives its neck pailing 
obliquely through it, fo as to make the end 
of the retort within the receiver to dip con- 
fiderably, while its own external part ground 
into the receiver C, is in a horizontal pofition : 
it is perhaps needlefs to add, that by varying 
the fhape of the receivers, their effefl: may 
in fome meafure be varied ; thus by making 
them of an elliptical fhape inftead of globular, 
if the fhort axis of the ellipfes be placed 
horizontally, we may proportionally increafe 
the preffure of the uncondenfed vapour on 
the furface of the fluid they contain, whereas, 
if the long one be placed in that direftion, 
we may increafe the furface of the fluid ex- 
pofed to its aSion. It feems alfo unneceflary 
to obferve, that if the ufe of a furnace be 

preferred 
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yvdcrred to that of tlie laap^ all the odier 
advantages ^ the apparatos remain the fame i 
and if the retort be of a large fize, ^at it 
fbrnace muft neceflariljr be enqpk>ye4» as the 
neck of the retort mi^ not be ^le lo &pport 
the weifht of the matter it oMoitaiBed* 
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A CETITES, falts formed by the Union of the 
""^ acetous acid, or diftilled vinegar, with different 

bafes. 
Acetite of Alum, acetated clay, 

— Ammoniacal, Mindererus*s fpirit, 

— of Coppery cryftals of venus, or diftilled vcrdegris. 

— of Lead, fugar of lead. 

— of Lime, acetous fait of lime. 
Acid Acetous, diftilled vinegar. 

— Carbonic, fixed air, aerial acid, mephitic acid. 

— Citric, lemon juice. • 

— Gallic, gallic acid, aftringent principle. 

— Muriatic, marine acid, Ipirit of fait, 
oxygenated, dephlogifticated marine acid. 

— Nitric, dephlogifticated nitrous acid, white nitrous 
acid. 

— Nitrous, phlogifticated nitrous acid, fmoking fpirit 
of nitre. 

— Nitro-muriatic, aqua regia. 

-— Oxalic, acid of fugar, of forrel, faccharine acid. 

— Phofphoric, acid of phofphorus. 

— PruJJic, colouring matter of pruffian blue. 

~ Sulphureous, volatile fulphureous acid, volatile vi- 
triolic acid, phlogifticated vitriolic acid. 
-^ Sulphuric, vitriolic acid, oil of vitriol. 

— Tartareous, acid of tartaf. 
Alcohol, fpirit of wine. 

B b Almni^f 
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jfiumin^, earth of alum, pure argillaceous earth, ptife 

clay. 
Ammoniac f cauAic volatile alkali, volatile fpirit of fal 

ammoniac* 

B 

Barytes, bafis of heavy fpar. 



Caloric, matter of heat. 

Carionc, pure charcoal. 

Carbsnats^ fal ts formed by the union of the carbonic 

acid with different bafes. 
Carbonat of Alumine, aerated argil. 

— of Ammoniac, concrete volatile alkali, mild volatile 
alkali. 

•^ of Lime, chalk, aerated calcareous earth. 

— of Magnefia, magnefia alba of the ihops, aerated 
magnefia, muriatic earth. 

— of Pot-aflf, fait of tartai", mild vegetable fixed al- 
kali, fait of wormwodd, aerated vegetable fixed 
alkali, fait of tartar, mephitic tartar. 

— of Soda, natrum or natron, marine or mineral 
alkali, cryftals of foda, aerated foda, mild njinenft 
alkali. 

E 

Ether SulphUricf vitriolic ether. 

G 

Gasi gas, elaftic fluid, aeriform fluid. 

— Azotic, phlogifticated air, phlogifticated gas, 

*— Carbonic Acid, fixed air of Dr. Black, mephitic gas* 
< — Hydrogen, inflammable air, inflammable gas. 

— Muriatic Acid, marine acid air or gas of Dr. 
Prieftley. 

— Oxygen, vital air, pure air, dephlogifticated air of 
Dr. Prieftley. 

MuriatSf 
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M 

Munats, falts formed by the union of the muriatic 

acid with different bales. 
Muriat of Alumine, marine alum, muriated clay. 

— of Ammoniac f fal ammoniac. 

— of Mercury corroficue, corrofive fublimate. 

— (^ Pot^ajhy Sylvius's febrifuge fait, regenerated fei- 
fait. 

^- of Soda, fea-falt, common fait. 

N 

Nitrats, falts formed by the union of the nitric iacid 

with different bafes. 
Nitrat of Alumine, nitrous alum, argillaceous nitre. 
«— of Ammoniac, nitrous fal ammoniac, ammoniacal 

nitre. 

O 

OxaJats, falts formed by the combination of the oxalic 

acid with different bafes. 
Oxalat Acidulous of Pot-ajhy common fait of forrel. 
Oxyd, calx. 

— of Iron, ytttoWf ochre. 
Oxyds of Lead, calces of lead. 

Oxyd of Lead, white, by the Acetous Acid, white lead. 

— of lAad, femi vitreous, litharge. 

Oxygen, bafis of vital air, acidifying principle. 



Pot-afh, cauftic vegetable fixed alkali. 

Prufftats, falts formed by the union of the prufljc acid, 
or colouring matter of pruffian blue, with different 
bafes. 

Prufftat of Pot-ajb, faturated ferruginous, pruffian al- 
kali. 

B b Sfc Soda, 
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Soda^ cauflic foda, marine alkali, mineral alkali. 
Sulphafs, falts formed by the combination of the ful- 

phuric acid witji different bafes. 
Sulphat of Alumine, aluni, vitriolated clay. 

— of Copper, roman vitriol, blue ftone, vitriolated 
copper. 

— of Iron, green copperas, felt of fteel. 
—- of Lead, vitriol bf lead. 

— of Lime, vitriolated lime, felenite, gypfum, plafter 
of Paris. 

•— of Magnefia, vitriolated magnelia, epfom fait. 

— of Poi-ajh, vitriolated vegetable alkali, vitriolated 
tartar, vitriol of pot-afli. 

Sulphurets Alkaline, alkaline livers of fulphur, alkalihe 

hepars. 
Sulphuret of Antimony, crude antimony. 

— of Pot-afh, liver of fulphur, having for bafis the 
vegetable alkali. 

T 

Taririies, falts formed by the combination of the tar- 

tareous acid with different bafes. 
Tartrite Acidulous of Pot-ajh, tartar, cream of tartar^ 

cryftals of tartar. 
•^ of Pot-afh^ foluble tartar. 
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^he letter B refers to the Second Volume. 






When B is placed before the firft number referring to 
a page in any article, it is to be underftood that the fecond 
voliuxie is referred to through the whole of that article. 



ACACIA flowers, 
B 288. 
Acetite of copper, 269, 
271— ufeindyeingblack, 
273— fulphat of copper 
and pot-a(h may be fub- 
* ftituted for it, 274. 

— of lead, 30, 275— pre- 
paration oT^ 277. 

Acid obtained from wood 
by diftillation, 244. 

Acid aceto-citric, B 244, 
288. 

— acetous, 243. 

— muriatic, mode of pre- 

f)aring, 222— with vo- 
atile alkali, forms fal 
gmmoniac, 2 2 6 — wi th 
mercury, corrolive fub- 
limate, 226. 



Acid muriatic dephlogifti- 
cated, 7. 

— '- — oxygenated, its ef- 
fe£ls on filk, 71— diflfer- 
ence from common ma- 
rine acid, owing to the 
quantity of oxygen it 
contains, 227— mode of 
preparing, 228— appara- 
tus for, by the tranflator. 
Vide plate and defcrip- 
tion— its compound with 
pot-a(h, 231. 

— nitric, its cfFcfls on 
wood according to Mr. 
Brunwifer, 65~renders 
white iilk yellow accord- 
ing to the obfervations 
of de la Folic, 67— of 
Mr. Gmelin, 67— the 
B b 3 more 
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morcdcphlogifticatcdthe 
greater the efFeS, 69 — 
this yellow not from iron, 
70— whcnftrong, the filk 
IS diifolved with the ex- 
trication of azot, 70— 
modeof prcparing,2 16— 
t rar.fiu tor*s apparatus for. 
Vide pu'itc--theory of its 
formation, 219. 
Acid nitro-muriatic, mode 
of preparing, 232 — to 
make folutioas of tin, 

233- 

— oxalic, 243. 

— pruflic, B 103. 

— fulphuric, 208— mode 
of preparing, 209 — its 
qualities, 2 1 1 — concen- 
trated, employed to dif- 
folve indigo, 212, 293. 

— fulphureous, fome ef- 
feSs of, 72, 293. 

Acids, what, 208. 

Alder, 308. 

A£laea ^icata, B 2. 

Alkali, prufliat of, 11. 

Alkalis fixed, 279. 

' mineral, how pre- 
pared, 286— how puri- 
fied, 286. 

— — vegetable, 279— 
cauftic, 280— its proper- 
ties, 28o~mode of pu- 
rification, 281— howpre- 
pared, 283~when puri- 
fied, may be fubftituted 
for fait of tartar or cen- 
dres gravelees, 285. 

Alum, what, 245 — how 



prepared, S46 — theory 
of, 247— commonly con- 

• tains iron, 250 — Mr. 
Chaptal's mode of pre- 
paring it, 25 1— isdecom-* 
pofed by alkalis, carbo- 
nats of lime, and mag- 
nefia, 253 — alTumes a 
cubical form by the ad^ 
mixture of lipie and cau- 
ftic alkalis, 254— its ufe 
in the formation of lakes, 
2^^~neutralized, B 25. 

Alumine, 29— decompofed 
by wool, 34 — attracts 
animal fubftances, 36— 
colouring parts of vege- 
tables, 36 — diflblves i^ 
cauftic alkalis, 255, 

Amaranth, B. 

Anarcardium, B 1. 

Animal fubftances, abound 
more in azot than vege- 
tables, i2i~deftroys the 
caufticity of alkalis, 122-'* 
a£lion of acids on, 122. 

Annotta, B 271— watery 
decodlion, B 272~how 
afFeded by acids, alkalis, 
&c. 272— feldom ufed 
for wool, 273— procefs 
for filk, 273— for cotton, 

Anthemis tindloria, B 277. 
Aqua fortrs, 215. 
— - — of foap-boilers, 289. 
— regia, 232. 
Archil, B 217— method of 
preparing it at Florence, 

B216 
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- B 216— method of dif- 
covering whether a li- 
chen will yield archil or 
not, 219— gives out its 
colour to water, volatile 
alkal i 9 and alcohol, 2 2 o— 
method of dyeing with, 
22 1 — employed princi- 
pally for deepening co- 
lours and givmg them a 
bloom, 222— its durabi- 
lity increafed by folution 
of tin, 224. 

Arfenic, 296— oxyd of, 297 
combines with fixed al- 
kali, 297. 

Aftringent principle, folu- 
ble in fixed and volatile 
oils and ether, 79— ex- 
periments of Scheele on, 
83~of the author, 87— 
different from the gallic 
acid, 90— not the fame 
in all vegetables, 91— 
precipitates iron from all 
acidsexcept thofe of phof- 
phorus and arfenic, 95— 
abundance of charcoal 
the eflential charaSerif- 
tic of, 107— recapitula- 
tion of theory of, 112. 

Aftringents, what, 74 — 
precipitate iron,mercury, 
copper, zinc, cobalt, fil- 
ver, and gold, 77— pre- 
cipitate of iron isof afine 
deep blue, 78~a6lion of 
alkalis and acids on this 
precipitate, 78— experi- 
fnents of Meffrs. La- 



voifier, Vandermonde, 
Fourcroy, and the au- 
thor on, 101— efFe£ts on 
iron, B 3— ufe in dyeing 
black, 28. 
Azure, 136. 



B 



Barilla, 287. 

Badard faffron, B 22^^ 

Berberry, B 287. 

Betula alba, B 299. 

Billon, B 112. 

Birch tree, B 299. 

Bixa orellana, 271. 

Black cafk, B 20. 

Black, produced naturally 
by fome vegetable juices, 
B 1— by aftringents and 
iron, 3 —particles thus 
formed, blue, 3— thisren- 
dered black by the air,4— 
woollen cloth dyed black 
according to Mr. Hel- 
lot*s procefs, 4— without 
a blue ground, 6~ufc of 
logwood in dyeing, 7— 
dyed with uva urn, §— 
for dyeing filk, 9— heavy 
and light blacks, what, 
10— galling for, 11, 15— 
black vat compofition of, 
12— common method of 
dyeing filk, i3~rinfing, 
foftening, 14 — Genoa 
method, i6~in this the 
quantity of fulphat of 
iron too fmall, 17— Mr, 
Angles's method, 18— 
B b 4 iine^ 
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linen and cotton diffi- 
cultly dyed black, 20— 
method followed at Rou- 
en, 21— at Manchefter, 
23 — according to Mr. 
Guhliche, 24— according 
to Mr. Beunie, 25— his 
procefs for high and low 
priced goods, 26, 27— 
author's remarks on the 
different proceffes, 28— 
ufe of galls in dyeing 
wool, 28 — of fumach, 
oo-t-a blue ground ne- 
ceflary to dye black, 31 
procefs for filk, 32— filk 
has little attraftion for 
the black particles, 33— 
the iron (hould be more 
oxydated than for wool, 
36— experiment to prove 
this, 37~mixture with 
other colours, 34^. 

Bleaching, theory of, 50. 

Plue, method of dyeing by 
indigo, B 77— may be 
dyed withpaftelor woad, 
78-modeofpreparingthe 
blue vats with paftel, 78— 
ground of thefe, what, 
79— flower of, what,8o— 
repelled vat, 80— means 
of recovering it, 81— 
piethod of dyeing cloth 
and wool in the blue vat, 
85— indigo vat, 86— me- 
thod of dyeing filk, 87— 
cannot be made of a 
very deep colour by in- 
digo alone, 8^ — royal 



blue, 89— fine, 90— for 
dyeing raw fdk, 90— for 
dyeing linen and cotton, 
QO— method employed at 
Kouen, 92— Mr. HauflT- 
man's, 94 — SchefFer's, 
96— Mr. Oberkampf's, 

97- . . . 
Blue printing, 63, 68, 96. 

— prufTian, 102— means of 
dyeing with, 102 — by 
Macquer, 104— by Abbe 
Menon, 105 — another, 
106 — this colour not 
changed by the air or 
acids, 108. 

— faxon, 67, 98— Berg- 
man's experiments on, 
98— on wool, 99 — filk, 
thread, and cotton, 100. 

Bois jaune, B 268. 

Brafil-juice, B 242. 

Brafil-wood, 25,1 16, 238— 
gives out the whole of 
its colouring matter to 
boiling water, 238— ef- 
fefts of acids, alum, &c, 
on its decoftion, 240— 
method of dyeing wool 
with, 243 — Mr. Poer- 
ner's procefs, 243— Mr, 
Guhliche's, 244 — to 
dye filk with, 245— to 
dye cotton with, 250— 
the aflringent principle 
feems to render the co-i 
lour more permanent^ 
252. 

Brevet, what, B 88. 

Brownings, B 346. 

Bucket, 
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Bucket, how much, B 

147. 



Caloric, 4. 

Caldrons, 158. 

Caefalpinia, B 238. 

Camomile, B 279. 

Campeachy wood, B 254. 

Carbone, 6. 

Carbonat of foda, 288. 

Carthamus, 15 — contains 
both yellow and red co- 
louring matter, B225— 
adlion of alcohol on it, 
226 — preparation for 
dyeing, 227— feeds good 
food for fowls, 229— its 
colouring part diifolved 
by alkalis to render it 
fitfordyeing, 230— mode 
of dyeing with it, wool, 
filk, 232 — baths of, 
ihould be ufed as quickly 
as poflible, 234 — at- 
tempts to dye cotton 
with, 236. 

Carmine, B 180. 

Caihew nut, B 1, 

Cendre de varech, 288. 

Cendres gravelees, 283. 

Clay common, what, 251. 

Cochineal, B 169 — at- 
tempts to introduce into 
St. Domingo, 171 — 
marks of its goodnefs, 
i72~efFe6ls of acids, al- 
kalis, &c. on, 174 — 
proportion of colouring 



matter in, detehnined 
by oxygenated muriatic 
acid, 177 — diftinfliort 
between and madder, 
1 80— ufe in dyeing linen 
and cotton, 264. 

Coccus ilicis, B 205. 

Coccus polonicus, B 212. 

Colour, phyfical theory of, 
1— Deleval's, 2 — New- 
ton's 2— efFcfls of water, 
acids, alkalis, foap, upon, 
45— of oxygenated mu- 
riatic acid and air, 46— 
feem to produce a kind 
of combuftion, ro~ef- 
fe<fts of light on, 53— 
Mr. Scnnebier's experi- 
ments on, ^4— the au- 
thor's, 55 — Beccarias^ 
^6— obfervation of Du- 
fay refpefling, 58 — 
means of judging of the 
goodnefs of, i78~expe- 
riments of Dufay on this 
fubjed, 179— by proofs, 
182— by the oxygenated 
marine acid, 186— which 
cuts, B 101, iS^—fawn, 
B 290 — produced by 
many vegetables, 299— 
principally by walnut- 
peels, 296— theory of its 
produ6lion, 3oi~com- 
parifon of this with yel- 
low, 302. 

— buff, 191. 

— canary-bird, 264. 

— capuchin, 191. 

— cherry, 192, 234. 

Colour 
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Colour coffee, 192. 
-— dun, 192. 
— - fawn, B 290. 
— - gold, 264. 

— ionquille» 19I9 264. 

— lemon, 267. 

— nut, 

— olive, 329. 

— orange, 191, 234. 

— pomegranate, 191. 

— poppy, 234- 

— role, 192, 234. 

— fnufF, 

Colouring particles, cover 
only a part of the (lufF, 
14— divided into extrac- 
tive and refinous, 15— 
poflefs chemical proper- 
ties, 22~precipitate ox- 
yds and alumine, 22— 
have different attraftions 
for wool, filk, and cot- 
ton, 22~Dufay's expe- 
riments on this fubjeS, 
23~their attraftions for 
menflrua, 23— for mor- 
dants, air, and light, 24-- 
modifications of confi- 
dered, 24— by acids, 26— 
by theftufF, 27— attra6led 
by alumine, 37— lefs af- 
fefted by the air when 
combined than uncom- 
bined, 63 — experiment 
with cochineal to prove 
this, 63. 

— fubftances, means of 
afcertaining their good- 

— nefs, 188. 
Colours mixed, B 300. 



Colours blue and yellow, 

B308. 
and red, B 324. 

— red and yellow, 341. 
Colours fimple, 1 1 . 

— compound and differ- 
ence between, B 300. 

— : compound, 306. 

Compofition, 233 — Mr. 
Vogler's mode of prepa- 
ring it, Hellot's, 234— 
Mr. Poerner's and Mr. 
Guhliches, 235~the au- 
thor's, 2 36 — theory of 
its adlionon colours, 237 
moft advantageous mor- 
dant ufed in dyeing, 2381 
fubjeft to turn, hovi 
avoided, 238, B loa, 
188, 20i~of Mr. Giros 
de Gentilly, defcriptton 
oft B 33i~theory of, 

^339- 

Copperas green, 6— Vide 

fulphat of iron. 

— • white, 6— Vide fujphat 
of zinc. 

Cotton, 145 — differences 
in, 146— fcouringof, 14.7 
aluming of 147— galling 
of, 148— dyeing blacky 
B 22. 

Cow- weed, 287, 308. 

Crimfon, B 195— for dye- 
ing at once, 196 — for 
faddening, 197— in half 
grain, 197—10 dye filk, 
i98~proofa for, 200 — 
compofitioa for, 2ci— 
Scheffer's procefs for 

dyeing. 
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dyeing, 202 ^ author's 
experiments on the fub- 
jeA, 203. 

Crimfon faUe, 245. 

Curcuma longa, d 279. 

D 

Deboulli, 104, 182 — in- 
ftru£lionrefpefting, 194. 

Dip, what, 162. 

Dyeing, vide introduflion— 
art of, what, j 5— theo- 
ries to explain the co- 
lours produced in, 16— 
that of Mr.Poerner, 16— 
of Hellot, i7~of Mac- 
quer, 18— of Uufay, 19— 
of Bergman, 21— carried 
on moil advantageoufly 
in large manufa61orieS| 
156, 160. 

Dye-houfe, conftruftion 
of, 158. 

Dyers-broom, B 278. 



when to be dyed, ihould 

be alumed and galled 

like cotton, 156. 
French berries, B 282, 
French marygold, B 285. 
Fuel, i63~comparifon of 

the different kinds o^ 

^75- 
Fulling, 132, 

Furnaces, Dr. Black's con- 
ftruftion of, 171. 

Furze, B 287. 

Fuftic, B 268-effeas ot 
acids, alum, &c. on its 
deco6lion, B 269— me- 
thod of employing it, 
270. 



Felt, curious obfervations 
on, by Mr. Monge, 127, 

Felting, operation of, 129. 

Fenugreek, B 279. 

Fermanbucca, B 238. 

Field-broom grafs, B 308. 

Flax, 149 — watering of, 
150— experiments on, by 
Mr. Rofier, 15 1 — by 
Mr. Prozet, >52:-by the 

Erince of St. Sever, 153 
y Mr. Brale, 155 — 



Galls, infuHon of, B 26. 

Galling, 105. 

Gall-nut, what,75— almoft 
totally foluble in water, 
76~nearly fo in alcohol, 
76— produSs by diftilla- 
tion, 78 — infufion of, 
reddens blue paper, 79— 
effedls of alkalis, acids, 
and livers of fulphur on, 
79— a£l on iron filings in 
the cold, 80— this mix- 
ture produces inflamma- 
ble air, 80. 

— white, contains no gal- 
lic acid, 91. 

Genipa americana, B 2. 

Golden rod, B 285. 

Graine d' Avignon, B 282. 

Gray colours, produced in 

two 
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two ways on wools, B 
38, 39— bath for, fhould 
not boil, 40— on filks, 4 1 
on linens and cottons, 

42. ^ 
Green, B 308 — produced 

by the admixture of blue 
and yellow, 309— may 
be begun with either co- 
lour,309— on filks,3ii— 
ufe of fuftic in, 314 — 
Mr. Poerner's procefs 
for dyeing, 3 15— accord- 
ing to Mr. Guhliche, 
316— on linens and cot- 
ton, 320— with pruflian 
blue, 321. 

— englifh, to make^ 319. 

— parrot, 309. 

— laxon, 312. 

— fea, 108— dutch mode 
of preparing, 109. 

Ground, to give a colour, 

162. 
Ground of the blue vat, 

B79- 

Guefdre, B 77. 

Guefdron, B 77. 
H 

Heat, theory of, 164-Dr. 
Crawford's note to, 1 68— 
application of the theory 
of, to the ftrufture of 
furnaces, 170. 

Hsematoxylum campea- 
chianum, B 254. 

Hydrogen, 6. 



Indigo, B 10, i5~neither 
foluble in water nor al- 
cohol, 15— digeftedwith, 
B 48 —leaves a very large 
quantity of charcoal in 
diftillation, 109— means 
of afcertaining the good- 
ncfs of, 189-by what 
plant produced, B 44— 
method of preparing it, 
44— differences in, 47— 
flower, coppery, 47— is 
partly foluble in water, 
47 -this a mode of pu- 
rifying it, 48~effefts of 
alcohol on, 48-of ether, 
49— foluble in concen- 
trated fulphuric acid, 49 
not in dilute, 49— preci* 
pitated, what, 50— effefls 
of nitric acid on, 50— 
as obferved by Mr.Hauff- 
man, 51— effefts of the 
marine, and other acids 
on, 52— mode of deter- 
mining the goodnefs of 
by oxygenated muriatic 
acid, 53— effefts of al- 
kali on,54— of fire, 54— 
colour of, not owing to 
iron, 55— analyfis of, by 
Bergman, 55— contains 
more coaly matter than 
any other vegetable fub- 
ftance, 57— this the rea- 
fon of the durability of 
its colour, 53— theory of 

the 
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the zQ\6n of alkalis, 
lime, and livers of arfe- 
nic on, 60— phlogiftic, 
62— antiphlogiftic, 63— 
cfFeQs of crude antimony 
on, 67 — fome experi- 
ments on, with cauftic 
alkali and iron filings, 
&c. by Mr. Hauffman, 
68 — may be extracted 
from paftel, 72— vat how- 
prepared, 86. 

Indigo burnt, what, B 59. 

Ink, how formed, yG^^ 
experiments on, 80,95— 
acquires a deeper black 
by expofure to the air, 

97- 
Inflammable fubftance, 5. 

Intermedes, 9. 
Iron, folution of, for dye- 
ing black, B 24, 26. 

— folution of, in acetous 
acid, 261— in nitric acid, 
261 — in marine acid, 
262. 

— quantity of, contained 
in oak, 10. 

Xfatis, B 69, 



Jkermcs, B 205-*defcrip- 
tion of the gathering of, 
by Mr. Chaptal, 207— 
to dye worfted with, 209. 



LaQi B 8 13-difierent kinds 



of, B 2i4~beft kind for 
dyeing, 215— employed 
for dyeing red morocco, 
216. 

Lilac, B 324. 

Lizari, B 115. 

Logwood, B 254— juice of, 
255— efFeds of acids, al- 
cohol, &c. on, B 255— 
produces a blue colour 
by mixing verdegris with 
the bath, B 257— prin- 
cipal confumption is for 
blacks, B 257— to dye 
filk with, B 257. 

LuCern, B 284. 

M 

Madder, B 110 — different 
kinds of, 111— prepara- 
tion of, 112— Mr.d'Am- 
bourney's experiments 
on dyeing with the frefh 
root, 114— its colouring 
matter foluble in alco- 
hol, 1 15— effect of oxy- 
genated muriatic acid on, 
1 1 6-experiments of Mr. 
Watt on, J16— procefs 
for dyeing wool with, 
121— with the addition 
of folution of tin, 124— 
procefs for dyeing iilk 
with, according to de la 
Folic, 1 25— according to 
Mr. Guhliche, 126 — • 
procefs for dyeing linen 
and cotton with, 127— 
Mr. Voglei's experi- 
ments 
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ments on, 127 — with N 

alum, comn^on fait, &c. 

129— with arfenic, 130— Natron, 286. 

with pot-a(h, glue, &c. Nettle, B 287. 

131— with galls, 132— 

with folution of nitrat O 

of lead, 133— with fo- 

hition of cobalt ?n aqua Orpiment, 298. 

regia, 134— with nitrat Oxyds metallic, their ufe 

andmuriatof iron, 134— in making glafs, 8 — 

his method of preparing attraft colouring fub- 

fhe madder bath, 135— fiances, 38 --quit acids 

Srocefs employed at to unite with animal 
Louen for dyeing red fubftances, 38 — attraft 
with, 138 — objedions vegetable fubftances 
to them, 141— defcripti- more weakly, 39. 
on of thofe employed at Oxyd of arfenic, 297. 
Manchefter, 142. — of copper, 264- 
Martial Ethiops, 02. — of iron, precipitated 
Medicago fativa, B 284. black by any fubftance 
Mordant,what, 28— modes which will take up a ^ 
of employing 29— that certain quantity of its 
for linens, 29— theory of oxygen, 92. 
their aftion, 30— folu- — of manganefe, 8. 
tion of iron employed Oxygen, what, 3— effefls 
as, 32— ingredients of, »on colours, 46— on me- 
form new combinations, tallic oxyds, 62. 
33— neutral falts, parti- 
cularly nitre and com- P 
mon fait aft as, 41 — i- 

calcareous falts alfo, pro- Paftel, B 69 — cultivation 

bably by the lime they and preparation of, 70— 

contain, 41— efFefts of yields indigo, 72. 

exficcation on, 43— ve- Peat, 177* 

getable and animal fub- Pitcoal, 177. 

fiances fometimes aft as, Pot-afli, 279. 

44— folution of bifmuth Proofs, 104, 182— inftruc- 

employed as, 239— alu- tion refpefting, 194. 

mine difTolved in alkali Prune de Monfieur, 256, 

as, 255- 258-.B 334. 

Purple, 
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iPurple, B 324. 
Purple trefoil, 284. 
iPyntes, 258. 

Q 

Quercitron, B 286. 
R 

Radicula, 292, 

Red, procels for dyeing 
with madder, B 121 — 
common tnadder, and 
Adrianople, 127 — for 
dyeing cotton at Rouen, 
138. 

1*— Adrianople, 143— how 
diftinguimed, 144— de- 
fcriptTon of the procefs 
for, ufed at Vaudreuil, 
by Mr. Clerc, 146 — 
Mr. Gren's experiments 
6ti the fubjea, 157 — 
thofe of the author, with 
his obfervations> 159— 
method of dyeing prac- 
tifed by the Armenians 
in Adracan, 163 — the 
colouring matter of, fo- 
lubleinoil, 164— quality 
of the madder influences 
the colour of, 165— the 
cotton fpun by machines 
takes tbis Colour beft, 
166— proof by the oxy- 
genated marine acid, 
167. 

Heed, B 308. 

Repleniib a vat, B 93. 



Rhus coriana, B 296. 
— cotinus, 271. 
Rhamnus infedorius, B 

282. 
Rinfe, 162. 
Rouge, B 231. 
Rocou, 271, 
Rofe a colour, 162. 
Rubia, B 110. 



Saffron baftard, B 225. 

SafFranon, B 228. 

Salix pentandra, B 282. 

Salt of forrel, 243. 

— of tartar, 282. 

Salicor, 287. 

Sandal, B 303. 

Saunders, B 303— different 
kinds of, 303. 

Saw-wort, B 278. 

Scarlet, B i8i~method of 
dyeing, 182— boiling for, 
182— reddening for, 183 
may be brightened by 
common fait, 189 — in 
half grain, 197, 212 — 
in grain, 211. 

Scray, 161. 

Serratula tinAoria, B 278. 

Shakers, 159. 

Silk, 133 — fcouring of, 
i34^by foap, 135-by 
water alone, 137— expe- 
riments on the fubftance 
feparated from it by the 
water, 139— method of 
whitening, without de- 
ftroying tne gum by Mr, 

Baume, 
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Baume, 142 — prepara- be fubftltuted forverde- 

tion of by alum, 143— gris, 274. 

has little attraftion for Sulphat of zinc, 266--com- 

black particles, B 33. monlycontains iron, 267 

Skein flicks, 161. ufc in dyeing, 267. 

Slippe, B 13. Sumach, B 296 — infufion 
Soap, 290— carbonic acid of, 297— bears the near- 

decompofes it, 291 — eft refemblance to galls^ 

chief ufe in dyeing, 298. 

is for whitening filk, — Venus*s, 281. # 

292. Secretage, 131. 
Soda, 286. 
Solidago canadenfis, B T 

285. 

Solution of bifmuth, re- Tagetes patula, B 285. 

commended as a mor- Tanning, 106. 

dant, 239, Tartar, cream of tartar f(> 
Soot, B 304. calledin this work,24l— 

Sorbusaucupatoria, B231. mode of purification at 
Sour water, 301— B 209. Montpellier and Venice, 

Spirit of nitre, 215. 241. 

— of fait, 222. Terra merita, B 279, 

— of vitriol, 212. Toxicodendron, B 2. 
Sugar of lead, vide acetite Trigonella faenugrecura, 

of lead. B 279. 

Sulphur, 292. Troughs, 159. 

Sulphuration, 295. Turmeric, B 279* 
Sulphat of iron, 257— pre- 
paration of, 258 — how V 

treed from copper and 

alum, 259, 260 — be- Vat, fteeping, for indigo, 

comes yellow by expo- B 45. 

fure to the air, 260— — beating, for indigo, 45. 

of what ufe in dyeing, — fettling, for indigo, 46. 

261. Verdegris, vide acetite of 

— of copper, 263 — mode copper. 

of preparation, 263 — — cryftallized, 271. 

injures cloths more than Violet colour, 324. 

fulphat of iron, 265 ~ — wood, B 335— mordant 
thi9> with pot-afh may for, 331. 

Vitriol 
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Vitriol blue, vide fulphat naturally yellowifli, be- 

of copper. comes purple by attraft- 

— green, vide fulphat of ing oxygen, 61. 
iron. White lead, 276. 

— v^rhite, vide fulphat of Willow, B 282. 

zinc. Wild chervil, B 287, 

308. 

W Winch, 159. 

Wool, 132 — its natural 

Walnut-peels, B 290— de- greafe or yolk the beft 

codion of, 291— method prefervative againft 

of dyeing with, 294. moths, 125 — mode of 

Water, 299 — impurities fcouring, 125 — boiling 

of, 300— mode of puri- for, previous to dyeing, 

fying* 301- 127. 

— lour, 301— B 209. Wringing pin, 161. 
Weld, B 259--preparation 

of, 260 — effedls of al- Y 
kalis, acids, &c. on, 260 

of dyeing wool with, Yellow, B 239, 278. 

261— of dyeing filk with. Yellow wood, B 268. 
263— to dye cotton with, 

266— of printed cotton, Z 
267. 

Whelk, videintrodudion. Zinc, fulphat of, 266. 
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ERRATA. 

Page 85, line 11, ybr larger, read longer. 

231, 3, ybr aucupatorius, r^ai aucupatoria. 

363* "" 5» fi^ arc, rtad is. 



